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To tlie Reader.' 

T HMCircmttftht EsTtiniai^a (as thtCireumferemitfevery Cir» 
cle) eosaoint ^ 6 o I>tgr^ by vebkb Degrees the D^Mces thereen 
are oteafmreit fe that the Kmeleek rfthe of ftuh a Dc- 

giee«» ettr keevnsMeafmres^ afastdastuntjPrim^ ut CofiDagraphy «id 
Navigation, asttpoM tshie^g gmiadedthe Reeko/thig of the Shifts way^ or 
Dij^attce rttn. for, theuthT^arisur^ heietg i» hit Voyage en the vafi Oeeaa:, 
hath fomtimes thru tbiags tt eertify him vhere he tt, aadhem te fitape hie 
Cottrfe to hit defiredPert^ttamtly^hit Lati^deyCnur/i, and V^ance •, and 
fmetims a femh^namlufimt near ewjeaureefhis Ltngitude by the V«ri~ 
atioti^er <ahermft\yttefttmknet(ju its elofe Weathtr)ht hath tutbing but hit 
Ceetrfe and Dijiance ; etherwhdt only hit latitude attd Diftance in hit chief 
Guide in faUimg in xekh hit intended Port. Jkntw it it ufual te tdhv near 7 
Fathetnt,or 41 f Feet tea Knot -yondfe many if theft Knets at run tut in half 
a minute.^ fo many milts they actautst the Shif t xuy te be in ati hour. And 
if in half a mtnute Jhe run 4if F«#r, then in 60 mnntet er an heuTf fiie 
runs 5000 Feet ^ OMthut they aecetpu 5000 EngUprFeet^ er 1000 Paces^ 
te be a mile, and 60 ef theft miles to be a degree, fuch at the tehele Gireunw 
feretue in aiygreat Circle it ^60, But hem it thie hmtm te be true t Jf it be 
nnfwered, that it it kmwn te be ft by et^eri*nct \ then I tt>ould knew further 
by what Exferiment tint watfeund te be fet where, and by whem made f J 
. fre/t tint fe much'the rather, becaufe I am ferfwadedwe have at tint dt^ at 
main rxcc/Kcnr Navigators in tbit Kingdom^and at great Voyages perfermed, 
asftem any ether flaee in the Worldand I fheuld begladtohear ef the ex- 
yerimemARefilutianefthisFtck^saiby fern ef them, thoitwerebut inrun- 
mng 8 fr 10 Agrees near the AUritUan t fee fe I doubt net but that wbieb I 
have here written thereof, wouldjeoehe farther Cehfrmatien, and better 
Entertainment, than hofly it wit new, beutg fe much tUfftrem from the cent- 
men Opinion j and the Arts ef Navigation and CofoK^raphy, would be 
mnebmereferfefUdiua^iertthne. Per ene Error (ns a fruitful Mother) is 
efiehtimet tbeeai^ ef mere', andtlurenm/ing ef ene it the oceaften of re- 
sneving ethers, efpeeiaUy when they de mutnally fuppert ene another. As we 
fhatt here fhew how the Error so the VrejeUien and ufe ef thrcemmen Sea* 
Cbarti it fnpeortedbytlut Erreref aeeoniuinget^ ^00000 ef otir F*tt fe a 
t^tgree\ attd this in Idtp fort niMd by that, ft that they will fonder fall 
< tsgtthor. And furefy that had fidlew lei^ finctjbeii^ fo numifefly convinced, 
had net been ufeeld by this, _ For the cenfuAngif that (Imemthecem- 
'MMoS6a*Gbart) St was Mpciem to kyew that tht Earth and Sea mdtg one 

.A3 Spherical ^ 
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To the Reader. 

S^tricid Btif. But in dif^tvins Mi rtUi^tig thit^ U it ntCtfcaj i$-lipow 
moreover what it the ^antitj of that Sphtricd Beefy. Ani te that tad it was 
titctffary totHiMi a fenfible afplkatien of ow^ known Meafttrtt to a dtttrnmate 
fart of iht whole j that fo theefnantity of that determined Part beings kpenm^ 
and the ProfortioH thereof to the whoity the ^UMtity of the whole might alfo 
he dtfcovered. And this I have endeavoured in the Experiment fotlowmg^ 
whieh if Ihadpet handled fo exalily in all Points as fomewoMlddeftrt,(that 
requiring more Time aindCharge than IcOHld wMif fiew) yet I donht not httt 
it will}>e found that / have cemo verynear the T^h. Some haply will eenfuro 
me, for heingmy felfat the expence to mdkf fnehM Es^iment. Bnt / wot 
oi fruged in it as I cotdd,adding Penns andIndafiryto Jove Esepence *, I camt 
np in tenor eleeien days, and had other nkeffaryoceajioni to lead me from oiio 
plaeetptheetherfMddidthitasathit^fidlitigoppmtttnelyinmyWay: But 
indeed at in all other parts of Learning, fo in the Mathematiekt, efpecialfy in 
their Application, or midsde Mathtmstticki,(at feme call them) it is ntceffary - 
with SptCHlation,tejein aSnsd Md experiment at PraBicettne former being ■ 
empty and uncertain withottt theft* > It itertie, that the Aiathematickt afford 
large Fields of delightful Speculationti, wkereitta matt might walkjfdr with - 
much pleafurt •• Bnt if from fo maty fair Flowers he bring lodme no Honey^or - 
from fuch large Fields no Sheavet ; J mean, if he bring not thofe Speculations 
to fme ufeful PraOices, neither IdmfeJf nor others are Uks to receive much 
Fruit by them. But thit istdeedeMnot be effelhd without mere labour and 
difficulty i yeafomeHmes itrotiuWettuecbanieal and boMyBXerciftt, which 
feme tftumeoo meattand unworthy to ftoofrnhto. But for mint own part, 1 ae- 
l^ewlee^ to have had my Living Md Maintenance by the Mathtmatickf, 
and not by Speculation only,but rather by my PraHice therein \aHd therefore 
alfo I defire what in me lies to nud^ them fruitfid to tty fey and others-^ 
and to that end bavt fpout-in fmt prineifol partt ^the Matbtmatiel[t, hear ■ 
as much time ahd means in experimentai Pra 0 iceeimdConelnfom^ in tie 
Speculations. MereevtrfCtmfiaeringtbat tkit fortictdar Experhnent-wattfro^ 
pofed tdeovt 30 Tears finctt by our CousstrfrmM Mr. Edvrsrd Wright^ to ■ 
invite feme to the Trial afity as a thiug winch be would have done hnmfdfy 
if he had found fuch furtherance and efportundy as he defiredywhichit fetms 
be-did hctyner atm other frnte 'that tim< -Rather than fo noblo-andneceffitry 
a fhouldUnger rtfrmtirefdvodf Jtoekjhe opportmityefferid^'hoping . 

itosuy^beMKcafieHtowbttoufomeotliertudotheidtpt Thit with foam ^ 

thtT'things which l-fouceived to htwMtitg he the Prahke^tf Navigatira^ 

I have bundled in thit enfuing Tgeotifo^ ndnthlwmtntftdfoyonr^tttdfy ; 
Aaceptqnce.^ .fareneU ■.'v..' 
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THE 




CHAP. L 

The cfimmm Opmm 'touc%ing the Compafs of the Earthy and 
QitfUkyof aVe^reeoftheJame,: 


I T is acommofl received Opinion in ingltmA^ (and tbe'like is in 
other placcs)that allowing sof our En^ijh Feet to a Geometrical 
Pace, a thoufand of thofc Paces make an Mile, and tfo of 

thofe Miles in any great Cirde,Qpon the Spherical Surface of the 
Earth and'Sea, make a‘Degree: aqd thus it is ruppofed, that a Oe-^ 
gree contains 6 o Miles, or doooo Paces, or 300000 of opr Englilh 
Feet,and by fuch Miles do Mariners in theirVoyagesby Sea kee^ their 
Reckonings. And becaule the whole Circumference of a Circle is 3^0 
degree$,therefore Che CompaEi of tbe£arcb,accordingto this o{wioa, 
Ihotild 1^00 fuch ItiMmi Mile^ or a 1600000 Paces, or 168000000 
of our Englilh Fectl Whencethis opimon came, or upon what Expe¬ 
riment it fhould be grounded,! cannot certainly fay: It may feem to be 
talrgn^ Or rather miftaken^hxMXi Pwlwy, who faith, there are 566 Sta^ 
dimtio a degree; the lame was before affirmed by Mtrimu Tyriut^oi 
whpm P^al^lpcakingin the 1 iil>Chap> of his hrft Bookof t7r0^r«- 
thjL hath thele words, Sedin h«e reUe fentity farum wiam qtudiim 

tfCircidtu maxims trictntorm fexaginta^ qumgsma in tirra etaflisu- 
tre StadsM^ id tnim esafsps munjimbiu emfninm txiiUt. Now a 
.^ndimn^ not only ^moi^ theiOrtsks^ but a^ aj^rs by Htrtdmm^ 
amongft all 'other Nations of and in did coalift of 600 

^eet, pr, 160 Org^/, an 0 );^pontaining 6 Feet, or 4 Ci^cs, as our 
' I'athom doth {the fame alfo u tcRified by Smdas aitd others: So that a 

Degroe 
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DegrMCOQtaioiag 500 j»4<^tw,and wetfStMl^ ^Tieet 4 t: foSIovrSv 
that a Degree muft com«fl foooo& Feet, «n{Uy agreeuglBMttbcr 
with the common received Opinion In w hich theref bremay 

feem to be hence derived, and wonld alfo receive moch Confirmation 
hereby, (be being an Author of fncfa approved Credit) if it conld be 
approved that our £av/ijL Feet were exaOly eqoal to the EgwiM or 
jihxMikia» Feet, wllere PttUmy wrolK, .Owmiiethit b«mg true,' 
thatib ttnmy of thehr Feetoo^e a D^ree^wif IdDou^ llat if onnbe 
greater,tbere be fewer ofthemconuined in a Degree *, iflefler (asan- 
dotibeediy they are) therenaaftbeaMceof thMacoatainedioadegr^ 

Plnlimder^ in bis Commentary i^>mi the third Chapter of the third. 
Book of FftruviMt batbexprellm tbeQaantky of the antientXeauw 
F<^ where (by a competent allowance for the fiirinkingof the Paper, 
being pfkittd wet) it may probably be gathered that it was fomething 
longer than onr E/^IM Foor» Bat the AltxMdriM and Foot 

was mnch greater: iw, according to Hera Mtehmew, 5 jHeaumdrim 
Feet were e^ual to 6 Rtxnm Feet: feeing then the antient Kmium Foot 
was fomething greater than oars, tbe.^dbtvaadrMamuft'needsbe mnch 
^2ker than ours.So that whereas Fto&aiy laitb,there«re 500 StsAumf 
in aDegree ^ and,, as we hare (hewed, aiSlratfiaaidid confild of doo 
Feet, t£fe bang or Feet, as it is moft probable^ 

being the Place where lived, ttoe molt be a far greater 

nofflber of our Feet in a Staduimt and £b in a Degree *, whence it is 
evidefle, that there is no (bfficient footing fin: this conunotf Opinion in 
^ Ail^ion of 

Meitber doth the Pradke and^ Experimept^of Mariners in tbeit 
Voyages at Sea prove it > for there k no Reckonip^ or Experiment at 
Sea fet down any (tkatlbavofeeo) to confirm ir. Andthoitb^ 
trne, that in failing hetwcea two Places that lie near to one and the 
fame Paeatiel,they gronod their Reckoningchiefly upon this Soppollti* 
on, that aooaoQof oar Engiifh Feet makea Degree, yet can they fet- 
domorneverhy thefe Rcckonifigsdilcvn tbe£rcor,tbe rather^br chat 
they have bean, and for the mofopartarefi^ kept opon. the (daib oir 
commao StuhClmrty which makes a Dqgreeiaany Parallel equal to a 
Degree in theEqainofUaJ, and fo makes »Oiegr« ia auy Parallel to 
costaiasOooooEeeCr: And it is trap, (bat in fame Pacalld a De^ee 
doth contain only 3 boaao of OOP Ea^ifoFeet. ; namely, about that 
Parallel whkltis eaCat* 95 dag, (as, we.(bad former hereafter) 


hatn made. And thus, tho this Opinionof ^obboo Fett in a Degree, 
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Sea-man’s J^^actwe, ^ j 

^'«ad the ProieftkWi of the common^ CW, te both erroneous j yet, be- 
'Caufe the Error of the one doth fbmewhat falve the other,they could not 
be fo eafily difcern’d by Experience only. 

This O^nion of 300000 Engliih Feet to a Degree, may feem alfo 
to be fomething confirmed by an Obfervation made by our Ceunery* 
man Mr. Edward f'Vright, upon Mount Edgcomb near PUmokthy of the 
Semidiameter of the Earth, which he hath let down in his Book, Of 
the CorreElion of Errors in Navigation^ -Chap, i y. wherehe finds the 
Semidiameter to be 1831 i of our Feet: wheoce^it may be 

gathered, that in a Degree of a great Circle of the Earth, there Ihonid 
not be full ont 300000 of our Peer. But the way by him then uled, 
tho‘ it was very fit for the end whereunto he there applies it, namely; 
to find the dipping or depreflion of the apparent Horizon beneath the 
true, according to the Height of the Eye above the Water; yet will 
it eafily be granted to be 00 exaft way for finding the Semidiameter, 
«nd coafequently the Circumfetenoeof the Earth, or the Qaanthy of a 
Degree on the fameand lb he fays there,that be afed that way,b^aofe 
he wanted opportunity to put in practice a more exaft way. Wherefore, 
for the farther fatisfadion of my felf and others in this Pmnt, and 
chiefly for the neceflary ufe it hath in the Pradice of Navigation, Hiave 
made the Experiment following, that fo the Quantity of a Degree, and 
of the whole Compafs of the Earth, might at leaft-wiK be nearly known 
in our Engliih Meafures. . . 


C H A P. II. 

An Experiment made for Ending the f^antity of a DegreCj and 
Jo of the Circumference of the Earth ‘and Sea in our known 
Meafures^ ' 


H Avtng occafion to be in the City of Tork atx>ut the beginnitw of' 
J«OT, Anno 1635, I made there levwal Obleryations of the Me¬ 
ridian, Altitude of theSun,the laft of which was-made the 11 th of June ^ 
the Sky waseveryof thole days fomething overcaft atNoon,'yet not lb 
much but that an Obfervation might be made to a near Scantling; And 
'becaufe the laft of theie Obfervations is moft fit for the prelent Occafion,' 
and that day was as clear as any of the bther, we will hercelpedally 
make ufe of that) being as ibilowetho ^ 




4 Cl)e Sea-man’s p^ctvcc. 

Upon the i ith oijunt 16^5». I made an Ohleryatiofs nfar thp nud- 
dte of the C ity of Torky of the Meridian Altitude of tho Sun, by an Arch 
ofa&Arrofft of more than 5 Foot Seinidiameter, and found the appa> 
lent Altitude of theSun that day at Noon t&be 59<i^, 3^ mm. 

1 had allb formerly upon the nth of Af.m i5j3, oblervedm 
the City of London., near the Tower, the apparent Meriian Altitude' 
of the Sun, and found the fame to be 62 deg. i min. 

And feeing the Sun s.Dcelination upon the 1 ith day of Jiwe, itfjy, 
/apd upon the 1 ith day of^f^w^e* wasoneapd the fame, without 

-aoy fenfible difference; and becauiethefe Altitudes differ but little,, we 
(hall not need to make aoy alteration or allowance, in relped of Decli¬ 
nation, Reflation, or Parallax: Wherefore fubtrading the feller ap¬ 
parent Altitude^ gamely 59 <^g 33 min. from the greater 62 deg. 1 
min. there remains 2 deg. 28 tnin. which is the difference of Latitude of. 

'■ thrfe two Citjes, namely, of and Ibrir, ^ , 

. Alfbby theaforefaid Qhlervatioa .made in. Tork., it appears that the 
Latitude of that City is 53 deg. 58 min almpft. 

But to our purpole: Coming at that time from thence to London., 1 
further found by Meafure, that the Parailel of Tork is from theParallef 
- of.Io«<^<w 914.9 Chains; every Qiain being 6 Poles, and every Pole 
165 ofourEn^ifh Feet j that;tf, every Chain 99 1 -eet. (After what 
manner 1 found this to be fo, we ihall further exprefs hereafter:) But 
thus, as I fay, I found that 7 «rri^ is more Northerly than London by 
9 ? 49 Chains: And before we have noted that tbefe two Places differ in 
Latitude 2 deg. 28 min. therefore it follows, that 2 deg 28 min. of 
the Meridian of the E^rth and Sea, is equal to 9149 Cnains. And if 
accordingly we would know hoW n^y of thefe Chains are contained 
in I Deg. we may find that by the Rule of Proportion, firft reducing 
the Degrees into Minutes, «Ki then fay,, 


If the-difference of Latitude—=———-- 148 co. rfr. 7.82974, 

give fuch a number of Chains,——- - y 149- 3 - 96*37 

Then i Degree, that is ■ - —r—60 --^1.7781.5 

gives of fuch chains' --.3709 - - •3.56^926 

and Ibrnewhat more, namelyjsy Feet, which reduced into Feet, make 
367196 ; that is, 367200 Feet in a Degree, lacking 4, Feet, whidh 
here we regard not. ... 

Thus then according tathis Experiment it is evident, that one de> 
greeof a great Circle meafored od the Earth,is near 367200Feet,wbidi-> 
in our Poles 0^(6^ Feet, is 22254 Pq 10$> aod about one half;, and. 

thefo 


Digitized by 


Google 
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thHfc reddcea lot^ Furlongs, St 40 Poles to the Furlong, ihake 5 
Furlongs and 14 Poles t Abdlaftly, thefe reduced into our Englilh 
Miles, of 8 Furlongs to a Mile, make 69 Miles, and 4 Furlongs i + 
Mes, is dpi Miles and 14 Poles in a Degree. 

- And hence, according to the moft approv^ Hypothefis of the Sphe¬ 
ricity of this Terreftrial Globe, we may find the Compafs of it as fot 
loweth. Buf firft you may note, that we fpeak not here of the Com- 
paft ofthe Earth in any Parallel, or lefler Circle defcribed upon any 
fide thereof, (that being various according to the different diftance of 
thofe Circles from their Poles) but Of the Compafs taken in the middle 
or greateft thitknefs of the Globe •, namely, in any great Circle, luch 
^ divide the wholeGlobe into rWo etjual ^rcs, of which kind are the 
Equinodiial and all Meridians, this being properly the/’eriwerw or 
of a Spherical Body, ' ' 

Now feeing a Degree is the 360 part of the Circumference of a Cir^ 
cle, ffOr any Circumference being divided aiftually, or by fuppofition, 
into 360 equal parts, thofe parts are called Degrees^ if we can find 
how many Feet, Paces, Miles, or other known Meafures, are contained 
in <^e of thofe Degrees, then fliall we eafily conclude how many of the 
fame known Meafures are contained in the whole Circumference; But 


£y the former Experiment we find, that in one Degree of a great Circle 
on the Spherical Superficies of the Earth, there is cootairfd 367200 
Feet i therefore it is evident, that i 6 b times 367200 Feet is the Coiw- 
pafsof the whole 3 wherefore multiplying 367200 by 360, the Pro- 
dud) is i32ip2oooFeet, which reduced into Poles, is 8011636: And 
thefe reduced into Furlongs, arO 20029O Furlongs 36 PoIm. And laft- 
ly, thefe reduced into Miles, are 2 5036 Eoglifh Miles, and fomewhac 
niorfe, for the Circuit of the Earth and S6a.* 

rf further-, We defire the Dfeimerer add Semidiameter of the Earth; 
Eorafmuch as it is proved by ytrehimede/y that the Proportion of the 
Circumference of a Circle-is the Diameter thereof alinoft, as 22 to 7 5 
Therefore by the Rule‘of Pr<q[)ortion, as 22 to 7, fo is the Circumfe¬ 
rence of the Earth to the Diameter thereof: So that multiplying the 
Circumference of the Earth, namefy 132192000 Feet by 7, and di¬ 
viding the Produdl, namely 9253440O0 by 22, the Quotient, namely 
42061091, is the Diameter of the Earth in Feet; the half whereof, 
namely 21030545 Feet, is-the SetificUameter ofthe fame, beii^ 
21 Millions of Feet, md fomewhac more; thde reduced into Englifh 
Miles, as before we did the Circumference, (hew cIk Diameter of the’ 
Earth to be 7966 Mtl^s, and fomewhdt more,, and the Semidiameter 
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^ C^Sea-jnan’s 

3985> And thtis we have the CircutnfeEence, Diameter, and Semi* 
'diameter of the Earth, at alfo the Quantity of a Degree of the fame 
Circumference, in known Meafurea of Feet, Furloiws and Miles, c^r. 
There are only two things here whitdi may feem douotfui} namely,the 
Experiment it felf, and the Hypetthefis of the Sphericity of this Terre- 
fldal Globe, ;ConGfting of the Earth apd Sea} lor theieJ>eiug.admitted, 
the Meafuresthenoe deduced, as before, will necedarily follow. 

Now touching the Experiment ^ I confeis, that to.have made it foL 
exa^ aswere requilite, and in all Points, fo as 1 Piail fhew in the 
Chapter following, would have required much mofe Time and Ex- 
pence than mine ^ility would reach unto: Yet having-made Obferva*. 
tion-»t 7 ori^,asafofefaid,.l raeaftlred (for.the moftpart) the Way.from 
thence to London j; and‘ where I meafured' not, 1 . paced, (wherdn*- 
through Cudom, 1 ufually come very near the Truth^ obfervingall the , 
way as licame with.a Circumferentor all the principal Angles of-Pofiri-. 
00, or Windings of the Way, f with convenient allowance for other, 
lei&r Windings, Afcents and Defcencs) and.thefe 1 laid not down by x 
. ProrradtoF after the ufualmanner,but framedx Table nruch more exadl, 
and fit for this purpofe, as we lhall after .fhew j fothat I may affirm the. 
Experiment to be near the Trwh. 

Touching the A/y^/Ky», -that the Eaith and Sea make one-Spherical 
or round Body, it is generally a^jeed upon by afi the principal Philo- 
fopher^, Adronomers, Geographers, and Navigators, Ancjentand 
Modem : Some Reafbn^ demundtaciye for thp Confirmation thereof 
may be thefe- - . • 

^ Firfl, ,The Eclipfes, efpeeially of the which are-ca-ul^ by; 

' theINdowol rhcf Body of the Earth, being interpofed between: the. 
Sun and the MoonAnd foFafmuch asthisfhadow doth fall upon the 
Mbon always, and, upoo every fide circular, apdfo appears to us ^ it is 
msnifed by theOpticks, that the.Earth, from,whence it proceei^, isi. 
a-SpherjeaLBody. 

Secondly, Cikewife the EcHpfes of the.Son, which are caured;fiy the- 
Jnterpofjtion of the Moon betweea the Sun, and thofe places-where it. 
appears eclipled j I fay, it cquidnec be determined when, and in what, 
jdaue fuch-an Eclipfe mould appear, .and-where not, if the Fprmof the.. 
Earth were not known,* But feejpg the places where fuchEclipfes hap • 
1^. and<whcre nor,, may be, and are tfiually dererniined, and- that. 

this, ground. That. the.SucfiK)e of the Eartn i$-Spherica 4 .ic is thence 
affo mt ifietkto-be-a.Tj’utlh 

'Shir^lyKThe..Sun,,Moopj^ and-fitars^. do-rifeaodiiex^ aiidsre upon? 
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tfieJ^eridian fooncr-tpthofethat are reAdent in theEaftern parts, than 
foothers more Wefterly, aodihatin a proportion anfwerable to the 
Roundneft of the Eartl^ aS the Planets and Stars are upon our Meridian 
at London 4 Hours, than they are to thole that in. 

habit the Summer’J/lnnds^ and the ConAnes of f^irginia and New-En- 
gland.' An&^fQiaBaJf Jr/diaj and other EaAern Regions, the Sun and 
Stars are foonec upon<their Meridian than upon ours^ which is manifeft 
JO be fo, '3$ by other reafons, {b efpeciaUy by the Eclipfes of the Moon t 
For an Eclipleofthe Moon hath not in it felf anydiverfity ofTiine, - 
being atone and the fame inftaot without rcfpeA of places; yet becaule 
in the Eaftera partsthe Day is begun, and it may be far fpent before it, 
begin in placw fac Wefterly, therefore fuch an Eclipfe may appear ta 
the EaAera Inhabitants toward the end of the Night, which to the. 
Weftem. appears in the beginning or middle of the fame Night with'^ 
thenr j and fo the Difference will M mere or lefs, according to the dif> 
ferenc Diftance of thofe places in Longitude. 

Fourthly, Furthermore we lee« that going or bailing to the North¬ 
wards,. we have the Artick Foie and Northern Stars more elevated, and 
. the Antartkk Pole and Southern Stars more deprellki, the: Elevation 
Northerly increafingequally with the Deprel&nSouth^ly, and either 
of them proportiontd to the Diftances which-we gp ;\The like happens 
in going.to the Southwards. Befides, the Oblique Afcenfions, Defcen- 
Aons, Qccultations, Emerfioos, and Amplitudes of riftng and fetting of 
the Sun and Stars in every feveral Latitude, agreeable to the HypotheAs 
of the Earths Sphericity. Ail which could not be 16 , if the Earth* were 
0 f any other than of aSpherical Form. 

Fifthly, So if we ftand upon the Sea-fhore, and fee a Ship far off 
under Sail^ making towardsthe Land, at Arft we fee only the Tojvfails^ 
or higheft part;, atid wirhaldo maniflftly behold the-Convex Su^rA-. 
cies of the Sea, as it were raifed and interpoAng it felf between our Sight 
and the Hull, or lower parts oftheShip,. till (he approacheth nearer, 
and this uniformly nvery ways alike, and proportionably to thefevirraL 
Diflances.^' which doth evidently demonftrate the. Spherical Roundnefs 
thereof. 


sixthly and laflly, (to add no more) The Navigations of thefe latter 
times make it apparent, thofe efpecially that have be^ maade round. ^ 
about the Wodd, as thofe two Voyages by our famous Country-men 
Sir Srsncis Drake., .and Mr. ThOnnu Candijh ^ both which feverally- 
failing fromour Coaifs to the Weft.Indies and p^ng.tbe Strait^i of 
continued their Courfe Weflerly, till they came into thofe 
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Part^, V(hJch art from us to rf» EaftWard, namely, rt the Indies^ 
and ib failed ftill Weftwaid till they came to Cuftbon Efferancty and 
thence returried into En^laddf Ho^rtne failed' atoot the whole Terre* 
ftrial Globe, they found nothit^ by their Obfervatfons or Reckonings 
diffonant from the uniform Sphericity thereof in all its parts. That they 
Came (hort in t he number of Days, one, or reckoned-the time ql their 
Abl'ence lei’s by one Day and a Night than they which remained at 
Home, this further confirms the thing in hand. 

' Yetwhilft we fpeak here of theRoundneisof the Earth and-Sea, we 
- intend it not fo ftridly as if ft were a thingtumed round without any 
. Inequality to its Superficies ; ^ift as a Bowl or Ball, though it hath 
fome Duft orfmall grains bf Sand cleaving thereto, may Hill be faid to 
, be round. So, though the Land, Hills, and Mountains, befomewhat 
railed above the Spherical^ Superficies of the Sea; and if there fhould be 
alfofbme Valleys or Bottoms more deprefled 5 'yet feeing the gceacefl 
of thefe Inequalities, have fcarce any' lenfible proportion to the wbtde. 
We may well affirm the whole to be round. 

The Relations made of the prodigious Height of fome Mountains, as 
to be 60 or 70 Miles high,^ if it be iinderftood of their perpendiedar or 
direft height, are ftbulous; the Mount is recorded by fi)me of the< 
Ancients, to reach up almoft to the Moori, and to be as it were a Pillar 
for the Heavens to reft Upon, being mealured Geometrically by 
fojihenesy the Perpendicular, or upright Height from theTop thereof to 
die Valleys beneath, was found not to exceed 10 Stadiamsy w’hich of 
our Englifh Meafure is little more than a Mile and a Quarter,a StMtHim 
not much differing from our Furfong; and the like might be fhewed of 
others. 

Bu' if we admit the higheft Mountain to rife perpendicularly above 
. the Spherical Superficies of the Sea 2 Miles; yet feeing the Diameter or 
whole TTiicknefs of the Earth is,as we have before (hewed,79(f 6 Miles, 
this Exorbitancy or difference of 2 Miles is of fmall moment; yea, if 
there were any Mountain 8 Miles in height upright, yet this compared 
with the whole Thicknefs of the Earth, is little more thw onethou- 
fand part thereof; therefore we may conclude, that this Terreftrial 
Globe, confiding of the'Earth and Sea, is Spherical.. We come in the 
next place to (hew, by what way of meafuring we found the Parallel of 
Toi-kjo bediftant from the Parallel of London 9/^9 C hains. Andfo 
how the Diftance of the Parallels of two places may be exafdy mea- 
fured. 
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Awofi exa^ XVA) for finding the Q^ntitj'of the DtAmeter and 
Circumference of the Earth and and of a Degrei on the 
fame, . . 

I Qo the more fully fet down the Way of making this Experiment, 
that lb I may give occafion td any who art fo iiohty minded for a 
pubhekGood, as to be at that Charge to mak&-.a 'forther apd more 
exa(^ trial ^hereof. Now then, the beft and ^rfeAeit way is, to ob- 
lerve fo exactly as may be the Summer Solftiti^ Altitudes or the Sun at 
two. Places fo far diftant afunder, and lying-lb near North and South 
each from other, with fo direA and fair a Way betwixt them as conve¬ 
niently may bechofoh: St4>pdfo for Example, Chrifi-Church and Ser- 
vickr or feme other,Plac(e in the fartheft parts of Scotland j for the fur-, 
ther thefe two places are each from other, the more perfealy niay this 
bulinefs be poformed^ Then meafure as truly as is pofibie, and let 
down in a Book all the way between thofo two Places, with all the 
.Winding, Afeemstnd Delcents that are-ther^j whereby with the 
help oftneenfuing Table, yoU may eafily and exailly find now much 
the one Place is more Southerly than the other. For this purpofo the 
plain Table is not the fitteft Inftrument, but rather a Theodolite or P.e- 
taflor, or fome other of that kind,-obferving diligently the Variation 
of theNeetHe.. The Chaih may be 16 Poles ion^ or rather too Feet, 
and the Table fitted accordingly fbut the Table following is foe jPoles) ■ 
4 f it fhould be much lon^r, it would be too heavy. 

TheHigh-wayaafecommonly crooked^ yecb^ufe offundryOb- 
.ftacles and impediments which are incident out of the Way,and b^uie 
a hhin cannot certainly at firfl; dire^ himfeif the neared apd beft way to 
the Place intended, it would be expedient to roeafure the diftance as 
aforefaid', firft in the Htgh-ways leading frotn the one ito theother,and. 
then in the neareft and way that could be chofen between them ^ 
and fo if any notable Error happen in the one, it may be difeoverd and 
^amended in the other. The form which 1 obferved in letting down the - 
Meafures and An^ss,, was according to this Examplet 
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It is to |be underftoody That the Table here foUowtog, was before 
calculated jo ferve inAead of a Protratior for a Circumferentor^ or 
ocher graduated loftrumeoc, and for a Chain of 3 Poles, which for the 
, moft part I ufe; yet it may be very well applied to a Chain of 6 Poles, 
('as in thtt bufinefs it was), reckoning every.Chain to be two, ^e. And 
thus for every ten Ch«dn$, of ‘6 Poles to a Chain, 1 make two firokes, 
iignifying 2 Changes, or 20 Chains, and if theM be any odd Chaids* 
for choTe I fet a Figure in another Line next below; and if moreover 
any odd Poles, whether one or two^ for thofo I foe another Figure in 
a third Line below. 

Thus the laft Entrance before-going, being S. E. 5 Degrees, 
fignifies that the Line upon which I went, was from the 

South part of the-Meridian to the Eaft wards, making-an Angle with 
the Meridian of 5 deg. the 9 firokes figniHe 9 Changes, or '90 Chains; 
the Figure 5 (igniBeth 5 Chains^ and Figure 2 two Poles. So that 
it is tp be read thus, South-Eafterly, 5 Degrees, 9Changes, 5 Chains, 
and2 PoIes^ andthelike is tobeunderftood of the reft. But for the 
moft part, having liberty of Ground, I end theMeafureof every Line, 
eithef '^ith a whole number of Changes, or at leaft of Chains. 

And thus proceeding all day, towards-the Evening, or wheneUel 
have time convenient, I redifoe all thefe Diftances, upon what Lines or 
Angles foever they bei to Diftances North or South, Eaft orWeft, as 
here appdareth. 
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We will explain the laft, and Co the reft may eaHIy be underftood ; 
S. E. s deg. f. a. Here becaufe I have 1 E. the Numbers 

taken out of the Table rauft be put In the Columns entkui^ Souti and 
Then in the T^le under f deg, 1 lookTor 9 Ganges, and find 
' agakift It 2690, and in the adjacent Columns under the Complement 
thereof 2;y; and becaufeS. E. y deg. is lefe than 4$deg. that if DCj^rer 
to the South than to i|he Eaft, 1 put into the CokunA enckoled Awti 
2690, and in that enckuled £<^ ajy j then again in flic fame "I’abular 
Column under y deg. j find againft y Chains (cuttii^ off a Figure, b»* 
caufe 5 Chains is but dbe tenth part of y Chanfles) <49 to be out in 
the South Column, atid i j for the Baft Coliimo. \ 

Lafily, againft 2 Poles 1 find for the South Column 20, and ibr^he 
Baft 2 ; and the like is to be underftootil of all the reft. 

Now liippofing thisiaft tobe a Place,' whole Diftance ahd Siteadon 
from the firft if required j I fum up the Columns fev^llw, and of the 
North and South Columns fiibtfaa the leffer from the greater, and fo 
of the Eaft and Weft Columns j and lb k willayipear how much North 
or South, and how much Eaft-or Weft the Ijft: Place isfrom thefirft. 

As in this l^ample, wp find the firft Platfe to be to the Southwards of 
the firft 1628 Poles, for the kft Figwe^may be bcingTifedin the 

’ . C Table 
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Tableortv for the more exaAnefi, or may be made a Fradiw, and & 
it is i6a8ie Pol«; likcwife the laft place ts to the Eaft wards of the 
firft 4ta n poles j and'thus I proceed all the way. 

Now touching the At^teol Afcent and Defcent of Hills and Valleys j 
to have obfervedthem exa<aiy, would have required more Time and 
Charge than 1 could of my felf fjeftow, yet I made allowance for fuch 
of them as were of moft moment i he that would obferve them all^ may 
either make a or 3 Columns more, or keep an account of them apart by 
themfelves. 'But if he intend no farther ufe of them, but to find tho 
neareft Diftance, he need not fet them down, but make allowance for 
them on the Ground, keeping his Diftances entire without Fraaions. 

- As, admit I obferve the Af«nt from a Valley to the Brow of a Hill 
to be 14 deg. above the Level or Horizontal Line, and that meafuring, 

I find the diftancctobe ;o Po!e^: I turn to theXable^and under r4deg> 
and againft 10 Chains, 1 find a9ir,and7a6, iliewingthat the Level, or 
horizontal.Diftance fr«n my Station to that brow is only 19 Poles,, 
and that the height of that £roW above the Level line is 7 Poles: But 

finding thus, that the HypothenuPal being 10, tlteBafe or level Line is 
but 29 TOT, tliat js,^ lef> by tI* »' becaufe 1 would avoid this Fradioa f 
add toW end of the forefaid meafure Of }o Poles upon the Level line^ 
of a Pole, and then 1 may account my lelf diftant from the place in 
the Valley where Itnade OWervation Poles in a Level or Horizon- . 
talXine, and fo fet down the difiance without a Fraftion: The like it 
to be underftood of all other Afeents and Defolnts. 

Here folleweth the Table. 
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The Sitrnfturc of the Table is frooi-thts Ground r. 

As Radios is in proportion to the Diftance of two places meafiired in 
their Rhomb ^ fb is the Sine of the Complement of that Rhomb, to 
the difference of the Latitude of the two places. 

And Co is the Sine of the Rhomb, to the diftance of the Meridians of 
thole two Places. As, admit I meafure South-Eafterly 20 deg. Poles, 
here then the Rhomb upon which Lmeafiire, makingwith the Meridh 
an an Angle of ao deg. I lay. 


Ar Radius is in proportion 

to the Diftatice tnealured, joo Poles j - - ■■■... , ,, 

So is the Sine Complement the Rhomb, S.E. ao deg-— 9 97^9 

to the Difference of Latitude a 8 i rli -r-2.45011 

Whereby it appears, that the Diftance of the Parallek of thefe two 
laces is zi I rli Poles; or that the place wheieto I mealiire^ is more 
cmtherly than the place .from whence 1 mealured by 281 
Now for the diftanceof their Meridians lay.,. 

As RaJim is in jM-oporuon 

ro theEHffance mealured ;,oo Poles, -2.4771a’ 

So k t)ie Sine of the Rhomb S. E. ao deg.:-- ^ —9 n 4 °y 

to their Diftance in Lon^tode 1 oa tSSy " ' • -=“»oi t-ij 


And thuvl find the place whereunto I mealured, is 

more Eafterly than the place from which I mealured^ . —^- 

by loa t' Poles, and fomewhat more. Anfd in like *■ 
lore may be found all the other numbers exprel&d io * | ‘ 

this Table f but having thus found for every deg, w * ^ ' ^ 

49 deg: two Numbers, the reft may be deduced from 1 140 o t 

them, as in this Example: g-oo f^les at three Poles- _ 

.to the Chain, fs too-Chains, or ten Changes; find-r , 61^^14 
mg that in ten Changes upon tWs degree,the di^rence, 7 * 

Southerly is 28r,|P(4es, it muft be for five Chan- 8 aaf.fa 

ges, which is juft half lb much by almoft 141; apd 9 

for one Change, which is a tenth part, 28 ,5 fere, and icr 281.9.2 
lb for two Changes twice lb much, chat is 96 
for three Changes thrtce fb much, that is;. t|ie fum of the two-former, 
namely 84andfo by Addition only you may find the reft, asih this 
Table, which 1 Ihall need to prolecute no further. And chiu you map 
laake. it to the hundred or diouland parts of a Foie; but this for ordi^ 
tuty ocullons/oc which-it was.at firft ioteoded, may luffice. And ac- 


Cb. Poles. 
t 28.19 
a 96.^8 
J 8497 
4. M2.76 
r t4o»9r 

6"i.69i.I4 

■ 7 1974? 
8 329.9a 

: 9 »n' 7 * 
281.9.2 
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according to this Example, it will be cafy to trame ihg like Table fur a 

Cham of any Other fize, or for any other Mealiice which youufe.' 

It may be ob]e<fted, That howlbcver this Rule holds true in Plain Tri¬ 
angles, yet the 'Triangles here ufsd are neither Plain nor ^herical ^ 
fora Plain Triangle is made of three right Lines, a Spherical of three 
Arches of great Circles: But in this the three fides are of feveral kinds j 
namely, one Ode is an Arch of the Meridian, and Ib of a great Circle; 
another an Arch of a Parallel, and lb of a leffer Circle; the third Ilde, 
ot Hffotbenufal; being the Rhomb, is no Arch of a Circle, but a Seg¬ 
ment of an Helifpherical Line. 

But I anfwer. That nocwithlVanding this may be ipeculatizely con¬ 
ceived, and lb demonlirat'ed to be no Plain Triangle; yet.in fo fmall 
Diftances as thefe which here we ufe, there can be no (enfible, nor fcarce 
any numerable^if&rence. Yea, tho diftance between two Parallels by 
the Rhomb and DHfahce given (being the thing here chiefly aimed at) 
is very exa^ly found by this Rule, as before we have fhew^, and as is 
more fully demonftrated by in the Twelfth Chapter of his 

Book,^ Of tie ConeSim if Errert in Navigation s Whence we may con¬ 
clude, that the parrs of the Meridian Cotleded by this Table according 
to tbeRhombs and Diftances, as we have before Inewed^ dogivethetrue 
Meaftwe of the Segment of that Meridian intercepted between the Pa- 
rall^ of the two Places propoled. 


CHAR iV. 

Of ibe Difference of LoH^tude^ Pofftion^ and Dijiance of York- 
and London : And i»w the Maps of England ntay ^fhis Ex- 
peritnent be rrefotmed^ ejpeciaUy in the Latitude of Places, 


W « come next to fpeak of the Eafterly and Wefterly Diftances, 
gathered as before is fhewed by thelc Tables, and to find 
thereby the Diflerence of Longitude : and of this we will 
give an Exarnple in the forefaid Experiment ;j whereby we find that 
the Diftance in Longitude, or the*Eaft and Weft Diftancebetween 
and LonJon, is near 14600 Poles, LenJon being fo much more Eaft- 
eriy than Tork. And before we have found that in a Degree of theMe- 
ri laii, and confcquently in a Degree of theEquinodbial, there is near 

I 

/Google 


Digitized by " 


Sea-man’s 19 

37opT4Cha!n5t at 6 Poles to the Chains and thefe 14000 Poles con > 
verted into fuch Chains, are 2333f. 

Which 1333! Chains, for finding the E)ifference of Longitude, are 
not to be reckoned in the Parallel of Kwit;, that being too much Norther¬ 
ly i neither in the Parallel of London, being too much Southerly, but 
in a middle Parallel between both; namely, about the Latitude of 52 
deg. 45 mitt Now to find what difierence of Longitude is anfwerable 
to this 23337 Chains in the Parallel of 52 deg. 45 min. 


As fLtdim is in proportion - ' 

to Sine Compl, the Latitude fc. 52 d^. 45 min. 9.78197 
So in the Meafure of a Degree in the Equino^ial 3709^^ 3.5*^927 

to ?he Meafure of a Degree iit that Parallel 2245^4 3*35124 

And thus we find that in the Parallel, whofe Latitude is 52 deg. 
45 min. there are 2 24577 Chains anfwering to a Degree,, whereby it 
appears that the Difference of Longitude between Tork^md London, is 
more than one Degree. And to find how much more, fay again by 
the Rule of Proportion,. 

As the Meafure of a E)^ree 2245 t 4 ' ■" Co. —5.54876 

. is to a Degree in feconds, 35oo>— - » ■ — -3.55630 

So is the Meafure given, ^1333^ ■ ■ ----3.35797 

to the Number of fecOnds, 3741——?-^-3*S7303 


Which reduced, is i d^. 2 min. 21 Iw. And thus we find that, 
London doth differ in Longitude from Tork^x deg. 2. min. 21 fee. being 
fo much more Eafterly. 

Thus having the Difference of Latitude,9S alfo the Difference of Lon¬ 
gitude between thefe two places, we may (according to the fecond 
Problem of failing by Mtrc 4 tor\ ^art) find the Rhomb from London 
to Tork^to be T4 deg. 20 min. from the North to the Weft ward; that 
is,North ^d by Weft 3 deg. 5 min Wefterly, and the Diftance in that 
Rhomb 9442 Chtuns. But their .diftance in the High-way, by reaibn 
of the crookednefs and unevranefs of it, was more by about an eighth 
part. ' r 

And the like might be done for oth^r immediate places between thefe;. 
but affcdling brevity, we pafs that over, as not much pertinent to our 
prefent purpofe; only expreffing the Latitudes of fome of the principal 
of them, as folioweth. 

‘ * D As 
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As the Latitude ofTorkf 

'■ Doncajler^-' - — 

New*rk, Ufon Trent— 
Crtmthumy^’ —— 


AoyJioH^— 
Ware,^ 
Londonf - 


Stnntfordy — 
Huntingtorr^- 


%t find to be 




Lntkude/. 


deg. min. 
-S 3 58 
-53 3 » 
-53 S 
"Si 54 


S<i 

Si 

Si 

SI 

51 


38 

19 

3 

48 

30 


We further noted in this Experiment, that howfoever the Number 
^ of Miles between Ware and London^ arealmoft the fame by Eftimacion 
rfiat they are by meafure; yet aB the way befides from Yot\ to Ware^ a 
meafured Mile confiding of 320 Poles, is but three quarters of a Mite, 
as the Miles lie by Eftimation or common Account ^ fo that every where 
(forthe itioll parc)three Miles by Eftimation make four meafured Milesj 
and a min. or theOoth prtof a deg. is almoflrin the middle between' 
them both. So that look how much a meafured Mile is lefs than a 
min. fo much, orfomewhatmore, is a Mile by^^Eftimation greater than 
a min. for as there is contained in a Degree of meal'ured Mjles eyi and 
fomewhatmore, a^ we have before (hewed ^ fo of our common eftima' 
ted Miles, there are contained about 51 f in a Degree. 

. Upon thefe grounds the whole Map oH this Kingdom might be much 
reAined, efpecially in the Latitude of Places ^ for tfao’ we cannot hei^ 
determine certainly theLatirudesof any ocher places befides thc^e which 
were in the way, or at lead in. fight as we came up, fthe prindpai of 
whicli, we have oefore noted;) yet we may nearly conjeflure the Lati¬ 
tudes of moft parts of BngUnd^ by their Diftances and Pofitions from 
thefe : But th^ things being brides our fcope and purpofe in this place, 
we (hall only compare the Latitude of (bme principal Places,, probably 
gathered from this Experiment, with the Latitudes of the fame place, 
as they are fet down by ^r.Sfoed in his Geographical Delcription of 
England^ that fuch as pleafe to examine both in any Particuiarsy may 
know to which they jnay more iafisly lean. ^ 


Ontttrburjf 
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Latitud. 
by this 
Exper. 

Latit. by 
. Mr. Sp» 
Map. 



Ldtitud. 
by tliis 
Exper. 

Laiic. b\ 
Mr. S’/*/ 
Map. 


D. 

M. 

D. 

M. 



D. 

M. 

D. 

M. 

Caynerbnry 

5.1 

17 

SI 

ip 

- 

Northampton 

Si 

14 

Si 


Chichejier 

50 

48 

50 

SI 


Huntington 

Si 

*9 

Si 

44 

Guilford 

5 * 

12 

SI 



Stamford 

Si 

38 

53 

04 

Winchefler 

SI 

03 

SI 

ll 


Leicefier 

Si 


S 3 

06 

Dorchejler 

50 

40 

so 

44 


Lincoln 

S 3 

'4 

S 3 

50 

Exicefter 

50 

43 

so 

48 


Newark, \XP‘ 





Wells 

SI 

IZ 

51 

. 22 

on Trent 

S 3 

PS 

S 3 

38 

Salisbury 

SI 

04 

SI 

12 

'Nottingham 

S 3 

OCX 

S 3 

32 

Reading 

SI 

28 

51 

4 i 

\llerby 

Si 

s8 

S 3 

30 

London 

SI 

30 

SI 

45 

Stafford 

Si 

Si 

S 3 

22 

Colchefier 

Si 

58 

sz 

tdi 


Shrewsbury 

Si 

47 

53 

1(5 

/p/wich 

Si 

08 

S2 

30 


Chefter 

S 3 

1(5 

53 i 

S^ 

Norxvkh 

S2 

4 i 

S 3 

10 


Laneafter 

.54 

10 

54 

57 

Cambridge 

Sa 

tz 

'S'2- 

3 i 


Tork 

S 3 

S8 

54. 

44 

Hertford 

SI 

49 

52 

06 


Richmond in 





Bedford 

52 

08 

u 

30 


Torkjhire 

54 

28 

55 

18 

Bhck^nghdim 

51 

00 

Si 

20 


Kingfion up- 





Royfton 

52 

04 

S2 

i 4 


on Hull 

S 3 

48 

S 4 

ip 

Oxford ' 

S* 


Si 

02 


Doncafter 

S 3 

32 

54 

12 

Glocefler ; 

SI 

S 3 

Si 

12 


Durham 

54 

So 

SS ' 

45 

Hereford 

Sz 

0? 

Si 

27 


Canlijle 

SS 

00 

ss 

SP 

Worcefter 

S2 

14 

Si 

3<5 


Nemafile 

ss 

OS 


01 

W arwicl^ , 

SI 

20 

Si 

4Sl 


Berwick. 

SS 

54 i 

S 7 

03 


\ 


The I atitude. of thefe places in the firft Column expefled.are fuch as ’ 
are probably gatherefd from this Experiment. But in the fecond Co¬ 
lumn there are fet down the,Latitudes of the fame places,as they areex- 
prefled by Mr. John Speed in his Map of England^ let forth in his Book, 
intituled, The Theatre of^ the Empire o/,Great Britain ; and left there ' 
fhouldbe any Miftake in his Map, I have conferred thefe Latit^es 
thence gathered, with the Latitudes of the feme places* I'ettiown by 
him in words at large, in his Deferiplions of each feveral County, 
and find them nearly to agree, except in the Latitude of Berwifky which 
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in his Map he makes to be 57 deg* } imn. But in.liisHiftorical De- 
fcription of NorthumherLaid^ he relates ft to be 5 5 48 mb. Which 

laft is much nearer the Truth, butfeems not to be his meaning^ 
caule then he (hould make it mere Southerly than Netpcaftle yra,more 
Southerly than he doth Csrlip^ which by his Map, and allb by his 
.words in h« Relation of is in the Latitude of 55 deg. 56 

min. whereas Bermek.is above 50 Miles more Northerly. 

By thefe you may n«rly conjeAure the Latitudes of other parts of 
EngU^dy lying in or near the fame Parallel'with any of them: And 
henceitalfoappears, that the difference of Latitude between \Sfrwicit, 
and the South Coaft of EngUnd near Chrifi.Chitrchy is little more than 
- ^ deg. not 6 deg. and more, as fomeofour Maps make it. But thefe 

-things we muft leave, that we may proceed to that which is principally 
intended, only we will hrfl touch a little uponthe Ufeoftheforegobg 
Table, in plotting and furveying of Land. ® 




C H A P. V. 

■ To AelintAU the Plot of Any For eft^ Pdrky Common, or other 
piece of Ground ; oa aIJo of Riversy Harbours, fpeedilj 
And moji exdtly. 


M y Intent is not here to profecute at large the Plorting of 
Grounds, bebg a tbbg handled by Others, treating of Smvex¬ 
ing: But,confjdering the ways by them dire<ffed,’^and brothers pra- 
ftiled, in delineating or laying down the Diftances and Angles obferved 
by the Circumferentor^ TheodolitCy PeraBor, or other graduated InftrU- 
mem, are by a ProtruSory and that the Table before^oing, orthat 
which followeth towards the end of this f reatife, ferveth for that and 
the like purpofes, almoft as fpeedily, and-far more exadfly; 1 fhall 
^ve leave todigrefs a little, to (hew theUfe of it as briefly as Lmay. 
Therefore paffing over the Method to be ufed in fetting down the 
Names of tlw Grounds, the Tenanre, Borderers, and other remarkable 
things, leaving every Man in thefe to the ways wherein he is ac» 
cuhomed; You may (as fometimes 1 do) make a Bookin along 
and u^n the left fide thereoflet down fuch things as thefe before men¬ 
tioned, referving every right fide, and dividing them by ruled Lmes 
into fix Columns, as hereafter following appeareth. - ^ ” 

And 
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And having taken and letdown your Notes in the Field on the left 
Tides or pages of your Book, you may in the Evening, or next Mwijing 
before you go out, or'when elfe yourOccafions will permit, let down 
in the firft Columhs.on the right fide, how many degrees the Lines up-' 
on which you have traverfed, are diftant from the North or South pmt 
of the Meridian towards the Eaft or Weft ^ and in the fecond Columns 
the quantity of the fame Lints, in Changes, Chains, and Tingle Poles, 
and parts of Poles. - 

'As in this Figure; Tuppofe the Line from A to B to be direAIy Eaft,, 
7 Changes, that is, 7 times 30 Poles, or no Pol^s. From B to 


c 



C to the Eaft wards of the South75 deg. 5 Changes, and 1 Chain; fron> 
C to D to the Weft wards of the South 3 2 deg.5 Changes,and 4 Chains ; 
from D to E to the W^wards of the South 8 o deg. i o Changes; from 
E to F to the Eaft wards of the North 35 deg. 6 Changes, 3 Chains, and 
two thirds of a Pole; and laftly, fromF to A, the place where I firft 
began, to the Weftwards of the North, p deg. 5 Changes, 3 Chains, 
ii Poles. All thefe I exprefs io tjie^firft and lecond Columns on the 
right fide, as hereafter following appeareth. ' ’ — 

Which done, I take the TaWe, and find there the Northing ai^ 
Southing, Eafting or Wefting anfwering to thefe Degrees and Di- 
ftances, and fet them do\;^n accordingly. As for the firft, being Eaft 
7 Changes,. I fet down in the Eaft Column 210 Poles with a Cypher 

behind 
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behind it, 'For the lectmdy being Soutb-Eaft 55 deg. I find in the 
Table for $ Changes 1228, to be fet in we South Column, and 8O0 
% the Eaft Column ^ alfo upon the fame degree for i Chain, 2f^or the 
South Column, and for thc..Eafl Column^ and fo [proceed with all 
the reft, till I have fiaiflicd. , 



And being thu^returned to my firft Station, I fum up feverally thefe 
four Columns of North, South, Eaft and Weft j and finding that the 
Sum of the North Column is eoual to that of the SOuth, and the Sum 
of the Eaft is equal to that of the Weft, I conclude the whole Work 
to be truly performed ; whereas if there had been any difftrence, it 
had (hewed an Error j and if that Difference had been great, it had 
been neceffary to examine the Wofk again, and fo to corred it. 

It is ufual to add together all the Angles, and alfo to multiply two 
light Angles, or, i8o deg* by the number/<if Angles lacking two; and 
lithe Suin of the Angles added together, beeqUalto this produif, the 
Workis (bought to be true; As here, if we add the Inclinations and 
Reclinations of thele Lines in this Figure, the Sum is 720 deg. or 
eight ri^t Angle* i and if we multiply two right Angles by 4 fbe- 
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' cauTe here are fix Angles) the ProduA is alfo eight right Angles. Eut 
the other by the Sums of the Cduma^ is a moft abrolate way for cxa. 
mining the Truth of your Work, ami to be pr^erred before any other 
that I know. 

It may feem vety laborioqatofet down every Station in this manner, 
but one that is a little exerci&d ink, may, as I take it, fforlneverob' 
lerved the time exa^ly) fet down 40 or 50 Stations in thismanncrj. 
within the fpace of an ^ur, or thereabouts. But I Ihould advife that 
it be done by two Men, having each a Table for that pu^pole, to avoid 
all Miftakes. 

If your Inftrumeht give hot the Angle with the Meridian exprefly, 
yet it may eafily be gathered thence; or elfe you may divide a Circle as. 
your Inftrumeht is divided, and number the Degrees as they are there 
numbred; which done, number them alfo from the North ancf South 
part of the Meridian toward the Baft and Weft,ro (hall you eafily know 
the Angle of any Degree with the Meridian. 

Now to proceed, thde Meafufes may be fet down in a plot feveral 
ways. As firflr, confidering which waycthe Ground lies, I take a 
Point for my firlbStation, fo as the whole may fall conveniently within 
the Plot, which let be the Point A, by which Point 1 draw a Meridian 
and Parallel, namely two right pBesisterfedhqg.ohe. anotherat right 
Angles j wherqeflec N. S ^ the Meridian running North and South, 
andE. W. the Parallel running and W.e(i[: This done, 1 look tov 

the North and South Columns, and there, fitd in the South Column, 
and againft the third Station, I-find 1253, that is, 1251:^ Poles; this 
f fet in the Meridian from A to the Southwards, and mark the Point, 
with the Figure 3; then in the South Column againft the fourth Sta¬ 
tion, I find 1374, which ] let in the Meridian from 3 to 4; alfo a^iaft; 
the firft Station 1 find 5x1,which L let in the Meridian from 4 to y. J hen. 
againft the fixth Station, I (ind in the North Column-1553, which I fet 
in the Meridian from 5 tt> 6 ^ alfo againft the feventh. Station, which is 
the fame with the firft, 1 find 1^95, which I fet in (he Meridian from d, 
and it (allsuponA, which is the &ft Station. . Aud thus have ! dons , 
with the South and North Columns. , , ' 
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In like fort I esprefi the Meafures in the Eaft an^^ Weft Columns in 
the ParallelE. Wr As finding firft in the Eaft Colenon 2 io6t I let it' 
down from A to the Eaftwaixb, ind keztends to By wherel fet 2} 
foiufying my fecond Station; I find next in the Eaft Column 877, 
>^ich I let down in that Parallel fix>m 2 to 3 ^ next in the Weft Co> 
lumn 8$$», which I fet in that Parallel from 3 to 4, and fo I proc^ 
with the reft. And having tlius frc down the Meafures in the Meridian 
and Parallel, we have alfo, as it fiUIs out in this Example > two Stations 
exptefs^d, namely, A and B i now for the third, I take in the Parallel 
with my Compafles the diftance A 3, and frtting one foot in the Meri' 
dian at 3, I ftrike an Arch near C; alfo taking in the Meridian the di¬ 
ftance A 3, andfixing one Foot in the Parallel at 3, I crofs the forefaid 
Arch near C, the interfeiftion of thefe two Arches is the Point C, re- 
prefeoting the third Station. 

In like fort I proceed ^o find the Points D E F, for the fourth, fifth 
and fixth Stations ; then drawing LineSy namely, from the firft Station 
A to the fecond B, and from the fecond to the third C, &c. we fliall 
defcribe the Figure required, ABCDEF. , 

,Otherwife, whereas here you add and fubtraft the feveral Diftances 
of South and North;, as alfo of Eaft and Weft* byyourCompafles, you 
' may 
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may With a littk more pains add and fubftraft them by the Pen, which ! 
if the better way. 1 

As having fet dowq in the Meridian the Southerly Diftance of the 
third Station iiy;, I add thereto 1274, which is againft the fourth 
Station, the Sun is 2627, the Southerly Diftance of the fourth Sta- 
tion,which Ifet in the Meridian from A to 4. Again, to this 1 add eti, 
ft) have I ;i 48, the Southerly Diftance of the filth Station A fi from 
which fubftraaing t f y 5, the Northerly Diftance fet againft the fixth 
Station, there remains iy9y, which is the Southerly Diftance of the 
fixth Station, to be.fet in the Meridian from A tod, ‘Laftlyfrom thir 
abating the Northerly Diftance of the firft Station from the Sixth* 
which I find there alfo to be r 79 y, there remains o, Oiewing that I 

am returned to the fame Parallel, or Eaft and Weft Line, in which a« 
firft I began; And in Hkerfort, you may proceed with the Eaft and 
Weft Columns, and then by the intcrfe^ion of two Arches, find every 
Station as before. ^ 


Other; ways might be preferibed, which will not be hard to find of 
your felt. Ancias we may thuslay dov^n any irregular right-liiMd Fi* 
gure far more exactly than by thePrerr^^far : So when it is laid down 
after this manner, wemay caff up the ^re«or (operficialQiiantity of it 
very cxquificly ; Yea, if there Ihonld be a Plot drawn Uccordtag to 
the Angles and Diftances heregivenj after the nfual manner,by a&aie 
-fo large, that the Plot Ihould bean hundred timesfo great as this • yet 
could not the Content therepf be eaft up fo exaAIy and certainly’asit 
may be here. , . •' 

But I muft not infift upon thefe things, they may of themfelves be 
ctmceivra, and my Intent is only to touch them, that I be not preven» 
ted of Time, and by other Occafions, from handHne thofe things 

whichl have here more eQjecially intended. 

Btit as I have faid,^ this ^urfe is chiefly to beul^ in plotting Urge 
Grounds, and there indeed are graduated Inftruments cfpecially to be 
u!ed ; for other fraaller Grounds" there is ndnemore fTtthan the Pirn 
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CHAP. VI. 

Of the Compos ^ the Earthy and the ^antity of a Degree, 
according to the mof apptoved .Experintents^x Antient and 
Modern. 

' A Lthough theCompafs of the Earth hath been in fome fort 
J\. obfenred by divers of the Antients, yet for Ibme of them 
we cannot certaimy gather what Mealures they uied ; others ufed 
no Meafare at all> but affumed the Diftance of Places to be fuch as'it 
was eftiinateJ by Travellers to be>and likewlle the Latitude; therefore 
it will be needlefs to infill upon the Examination of their Obfer- 
vations; others of them which were taken by meafure, and which we 
may upon any good ground reduce to our Meafures^ are thei^ which 
follow^ 

Witttbrorim Smtlm in his Book, ^ Eratcfiktnti Batavuty 

cites Abtl Fedas ^ medi 6 ^\X\gent Arabian Geographer, that lived about 
the Year of Chrift i;2i, who records, that about the Year of Chrift 
827, certain Men, skilful in the Mathemacicks, did, by the Com* 
mandment of their Prince Almanm, meagre in the Fields of Mefopa~ 
tamik ( as be gathers ) under one ahd the fame Meridian, from the 
North towards the South,/ the quantity of aDegree, and found it to ^ 
56 Miles, or (bmewhat more. The Quantity of their Mile, according 
to Alphfoganuiy was 40001 Cubits, or 6000 Feet, whence the Quan> 
tity of a Degree ihpuld be jjdooo Feef: but of .the length of their 
Foot we are lomething uncertain; only they define it to be fo long'as 
the extent of 96 Early Corns laid fide by fide, whereas the BhynUnd 
Foot, according to trial by him made, is but the extent of 90 Corns 
laid in like manner; fo that if there be no inequality in the Grains, then 
90 Arabim Feet are equal to 9^ Rbynland Feet. But 96 Rhpttani 
Fe&t are found to be about 91^ Englifit Feet ; therefore aUo by the Rule 
of Proportion, j^^ooo Arabiim Feet do make of oar Englifii Feet 
370122 I So that accordiiy to this'Experiment of the Arabians, a 
;Degrec(h6uId contain ^yoaia of our Englijh JFbet. And before we 
^ve found by the Obfervations taken at ■ London and Fork , and by the 
diftance of their Parallels nieafured, that a Degree contains of our 

Engli^ 
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EttgJ^Fect ;^726o. The difference is only }022 Feet, that is, about 
Ae Tss part of a Degree, or half a Minute. 

He dies next Alhazin the Arabian, who in. his Bqok de Crepn/eulir, 
declares the Compafi of the Earth to be 24000000 Paces; fo that pro¬ 
portionally there mu ft be in one Degree ^6666| Paces, that is,;;;;;; 
Arabian Feet. And feeing that 90 Arabian Feet make of our EngU^ 
Feet 99 >; therefore-by the Rule of Proportion 3 3}} 3; Arabian Fctt, 
make ot our Englijh Feett^67aS3. So that according to Albazen, 
there fhould be in a Degree 3^7283 of oar Englijh Feet, differing from 
the Experiment which I made only 83 Feet in a Degree.. j 

I have not ftfained thele numbers to bring them to this Oeamefi, they 
are the- fame in effed which are fet down by Snellius in his Eratojlbenes 
Batavus, who with great Induftry and Judgment hath compared the 
Meafures of the Antients, and the Meafiires uled by fiveral Nations in 
thefe times, with the RbynlarU Foot. Much le^, have I ftraiqed my 
own Numbers to draw them up to thefe : But on the contrary, I con- 
fefs upon the fight of his Book, obferying the great Pains and Induftry 
which he profeffeth himfelf to have beftowed, and which I doubt not 
but he did imploy in making his Experiment, and how he had found 
the meafiire of a Degree to be much lefs than mine, ay we fhall after 
ibew 3 1 began to doubt that 1 hadnotmadeTufticient allowance for 
the unevennefi of the Ways, and for fome Tmall Bendings, Ibmetimes 
to the Right-hand, fometimes to the Left, the Obfervation whereof I 
wittingly negledsd,, to fpare Time and Expence. For I did often ob¬ 
serve a Mile or two before me, fome mark in the High-way, noting 
'the Degree and meafuring to it in the Way, neglefting to obferve the 
intermediate fwervings of the Way, Ibmetimes three'or four Degrees 
towards the Right-hand, f)metimes as much to .the Left .3 but making 
fuch allowance for that, and for the unevennefs as I judged fufficient. 
And fome Men may think, .that the exaft Obfervation or thefe lelTer 
things thus negleAed, and regulated only by Judgment or Conjerfture, 
might deceive me much; But they may confider, That if there be two 

f )lacesa Mile diftant, that is, in a right Line. 320 Poles, if you mea- 
iire from one of thefe places towards the other, not in that right Line, 
but always fworving from it by an Angle of four, degrees, fometimes 
to the Right-hand, fometimes to the Left, till you come to that other 
Place 5 I fay, that notwithftandingall foefe fwervings (if there be no¬ 
thing elfe'to augment the Meafure) it will not amount to 321. Ndw 
confidering that I had all the Way,as occafion rcquiredi made fuch al¬ 
lowance as feemed convenient, andfo found 167100 Feet in a Degree, 

* ^ before 
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i^fore I compared it with theMeaiiires taken bjr anjr other, I relohred 
not to diminini nor to augment the Numbscs thus ariiipg by my Ob> 
fervatfons, Meaiures, and Allowances, in refpeA of the Opinions, 
Obienrations, or Meaiures of any other Man, until there be made 
(bme Experiment more evident and exaft than any yet extant.- Andl 
am Ibmething the more confirmed by the near Agreement of thefe two 
Teftimonies teforerecited,both exceeding me a little in the Meaiure of 
a Degrek But we Cannot confidently reft upon them,becaufe of that 
inequality which may be of Corns or Grains } for theirs may haply be 
ibmething greater or lefter than ours, r 

Both th^ Meafuresof a Degree do much exceed the Quantity of a 
Degree found by 5 »«//i»/>but when he compares them with hh own an> 
other way, namely, placing the Barley>Coms ib that they may not^ie 
flat, but be fet up edg-wife, and ib by 96 Go^nsto make a Foot, and 
^ fuch Feet to meafurea Degree; then he'finds that the Q^iantity of a 
Degree, according to the is much lefi chah by his ExperU 

mcnt it ihould be: but if (omebe laid flat, and others fet up edg wife,., 
the Araktan meafure of a Degree will agree with his. And lb he pro- 
poletH this 'doubt, Whether the 96 Grains, whereof ^e Arabian Foot 
doth confift, muft lie flat or be fet up edg-wife, or (bme of them to liC' 
flat,and others ^o be fet op edg-wife. But it is mofl probable that they 
muft lie flat,thatbeingthe Poficion which they are apt unto by Nature f 
they cannot be fet edg-wife without much trouble, efpecially lb many 
together as make the length of a Foot; and fo the Arabian meagre of 
a Degree doth nearly agree to this of mine. 

We come next, to hear the determination of Vttlomy of Alexaniria^ 
whole Authority and Credit in the Solution of thi^Queftion,-is not ^ 
inferiour to any of "the Antients. He affirms the Compafiof the 
Earth to be iSoooo Stadiitms.iad the Quantity of a Degree yoo StaJi- 
tms j the lame (m Strabo laith.in his fecund Book of Geography) wax 
before affirmed by pojUonius. Alfe Marinui Tyriai (before 
had determined the Quantity of a Degree to .be yoo StaJiumt. ftokmy 
confirmed it, not limply from their Relations, but as it Teems from his 
own Experience, and that bylbme Mealures diligently taken : for in 
the eleventh Chapter of the-firft Book of his Geography he hath thefe 
words} 8ti if hoe quofne rtSe Jintit, fartem mam, yualium efi Circn- 
h$i maximut trictntonan fexagmta, yxingiftta in Terra emflituere Sf^a- 
Jia, id enim conftffii dimenjmilm confonum txifiit. Allb /. 7. cap. y. 
Jta ntpars mar f*" gradat unit fidtighta eonti/ieat Stradia, qaemad- 
tuodxfm ex i^igmtibut defrebenjam efi dimtnfitnibtu'. Now a Stadium 
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nbt only . afoongft th.e Gmks, hatt as appears by amongft 

all other Nations of J/t*, and in Egjfty did confift of 6op Fee? j 
therefore a Degree, according to Ttohmy, muft concahj ^oooooFeet. ' 
l^t tho Egyptian or Alexandrian Foot was much greater than our Foot j i 
for, as we nave tefore Did, the antient Roman Foot was greater than | 
ours, and the Egyptian Foot was much greater than the Romw : For , 
it is often teftified by Hero McehanicHi^' that five Alexandrian Feet 
make fix Roman Feet. And Mr. hath very ingenioufiy gather- i 

^,'both from Vbihnder and other ways, that the Rhynland foot is | 
equal to the antient Roman Foot; ‘ therefore allb five Alexandrian Feet | 
are equal to fix Rhynland Feet: So that by the Rule of Proportion, 
200000 Alexandrian Feet, will make of Rhynland Feet 360000. But 
bv the fize of 'bur EngUlh Foot, which was font him from the Iron ; 
Standard in Guild-hall,' he finds it to contain but 968 fuch parts as the i 
Rhynland contains 10.00 : So that 968 Rhynland Feet are equal to 1000 | 

Englilh Feet, or isi Rhynland Feet are equal 10125 EngHfli Fee^ 
Therefore al(b by the Rul? ofPropordon, 360000 Rbynland Feet are 
equal to 371900 of our Englilh Feet, "Dierefore according to Ttolom/^ 
there are contained in a Degree 371900 ofour^Erglilh Fee'. But by 
®ar fore mentioned Experiment made between TbrA and l^on^ we i 
find.only 367200 Feet in a Degree, bei^ lefe than ?tolomfs hy 
4700 Feet, that is, by part of • Degree'or |of a min. and little 

more. ' ' • ' r • t, 

Ftrneliuiy a Mordern Author and Learned Phyfitian, roealuring the 

Way by the Revolutions of a Wheel, and the Latitudes bv Obfervation, 
finds in a Degre 68 Italian Miles, and 96 Paces, the Pace which he 
ufed beihg more than y of our Engliffi Feet. Botbecaufehe handled 

not the Problem exatftly, and isfulpeded by Sw/Zw (though I think :\ 

-without caule) to have grounded his Cenclufion rather upon the Expe- 
ribentof the Arabians before fetdown, (wherewith it doth nearly a- 
gree) than upon his own, we will infift no longer upon it. 

" We oomein thelalt place to the Experiment of ^tlhbrtrdusSnelliut 
i Hollandep, mide in the Netherlands about 20 Years pad. We Ihall 
not need to recite the Particulars of it, being extant at large in his 
^ok before-mentioned : But in eonclufion , he= finds in a Degree | 
342000 Rhynland Feet. Now a Rhynland Foot (as he hath there 
(hewed, comparing both together) is greater than ours, _and that iq 
Inch proportion, as i-oco is to 968 ; (and fb.mucHi or little more, it 
appears to be by that Model of the Rhynland Foot printed in his Book) 
herefore 968 fi^ynland Feet muft make looO pf ours; andhence^^ 
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the Rule of Proportiofi, j42oco R;6/»Ai«// 5 Set.will make of our Ehg- 
liih jp'eet So that there ftould be in a Degree only syjjoi? 

Feet, which is lefs than we have before found in a Degree, by 158^4, 
Feet, that is, by the parts of a ,deg. or a, min. and (braething. 
more. He was a Man doucblefs of (ingolar Induftry arid Knowledg, 
and of much Exercife in.the Machemacicks, and it may-be as well ex* 
penenced in this Particular, touching*theC^ometiicalMen(oration of 
Diftancesand he hath bellowed much Pains and Diligence in this Expe¬ 
riment, as by his Book appeareth. But if he had by a Chain meafu- 
red the Diftanoe of his two utmoft Stations, (if the Ground would per- 
mir, which 1 fuppole it would not) or at leaft-wile if his meafured Sta¬ 
tions had been further diflant,! conceive he would have found a greater 
Diftance in his two utmoft Places of Oblervation. But if a Man,in- 
teodingto find the Diftance of two Places, meafure only the ,^3 part 
of that Diftance,and by that mealiired Line and the Angle8,think to find 
their true Diftance; whether he do it immediately from the two mea¬ 
fured Stations, or mediately by help of others obferved from them, hd 
may eaftfy fall into ibme notable Error.For tho the Problem bdexadly' 
true in Geometrical Demonftrations, how Iroall foever the meafure be, 
yet it is not fo in fenfible and experimental Pradices, by~reafon of the 
weaknefs even of the beftEye, and the imperfe^ionof thiinftruments 
themfelves, and in their ufe. And befides, that them were many Sta¬ 
tions obliquely fituate, a Man canriot always hit the juft middle ofthat 
Turret, Steeple, or other Mark which he obferyes; neither when he 
^mesto make his Station there, can he always place his'Inllrumene 
juft at the concourle of his former vlfual ‘Lines, by reafon of other im¬ 
pediments befides the force of the Wind in luch eminent Places j ^nd 
moreover, that amorgft fo many Steeples as there are in fbrne Towns, 
there a Man may at fome times miftake one for another. Andiftherd 
fhould happen nO notable Error, by reafon of any, or of allthefeCa- 
fualties, yet may two Minutes, in the difterence of the Latitudes of two 
Places M eafily miftaken, efpecially being derived from the Latitudes 
of the Places which are very rarely fet down true to a Minute. 

If it be obje<fted> That 1 might as well be ib much miftaken in the 
differences of the Latitudes of ILork and Lm^m. 

• I anfwer, it is not fo likely, becaufe* 1 had the opportunity of ob- 
ferving the Summer Solftitial Altitude of the Sun in both Places, where¬ 
in I h^ no neceftary ufe of the Sun’s Parallax nor Refra(ftion,nor of the 
Table of the Sun’s Declination, any of which may caulc i!nore than a 
minute’s Error in finding the Ladcude of either Place. 
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Befides, If mlne'Errorin thofe Obfervations fhoulf! be full as much, 
yet would it not ih the ConcIuHon be half lb much, becaufe the Diffe* 
fence in Latitude of the two Places of my Obietvation is morethan 
twice jR> mabh as that of- his. 

^ Ateut the Year 167a, Monfieur Picart publilhed an Account in 
.Treneb, concerning the Meallire of the Earth, a Breviate whereof may 
befeenin the Phihfopbieal TranfaSkns, tium.' in, wherein he con¬ 
cludes one Degree to contain }^5'i84£nglilh Feer^ nearly freeing to - 
Mr. Norwood's Experiment. 

But let thisfuffice, leaving erery Man to embrace that which he lliall 
beft approve. But our Experiments do fufficiently convince that com¬ 
mon Error of counting only ^ 00000 Englilh Feet to a Degree, befides 
the content of other C^fervations before-recited, Antient and Modern. 

H Mr. Sntllim hath further in that Book of his, entituled, Erato'flhenes 
Bat4vus, with much diligent compared fome Antient Mealures, as al¬ 
io the Meafures of fundry Foreign Countries,with the Rhyntadd-Foot ; 
and amongft the Reft, our Eogtilh Fmot, according to a Size thereof to 
him lent from the Standard in GuUdiall, (from whence aUo. I had ' 
about ao Years paft, the fize of that Foot which I have nfed in this 
mealiire) we Aall not need to repeat them all, becaufe his Book is ex¬ 
tant; Some of them are thefe Allowing, udiich we here compare to 
out Englifh Foot, as he hath there done to the FU>jnland, that fo any of 
them may be the more eafily reduced into our Feet. Therefore di¬ 
viding the Englifh Foot into 1000 equal Parts, we Ihew how many of 
thofe Parts are contained in other Antient and Foreign Feet. 


Antient Feet compared rvHh our Englifh Foot. 


Of lach Parts as the Englijh Foot contains • 
j* Antient Romm foot contains , 

-rooo 

\ Antient Gnek-foot contains-^**—» 

■■ ------ 

The J Eabf Ionian-fnnt cnnrAinc 


— ^ - ^ -- — 




. ... 


Foreign 
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ToHig» Beet comfdred'-whh our Englifli Fo9t» 

Of fuch Parts as the Euglijh Foot contams -:—^—;— 

‘RA/w/rfSK^-Toot contains - - — ' ' — 

Dort-Foot contains—.. . —-- 

AfiJ^/i^/w^'Footcontains——— . ■ - 

AmfierdunBaox. contains — - - ■■ ..—’— 

Foot contains-—^-:-:— 

The , I.w<>i«-Footcontains ■' —-- -; — 

Hafniatf-Voot in Dtnmark contains —r— --——> 

P«r« Foot, called the Kin/s FofltjContains--—— 

/^tf»i«-Foot contains'—-— 

. Toledo-¥oQt contains ' * —•— ■ - -- 

. . 1 l^crimhirg Foot contains ■■ . * . ' ■ •— 

.Scarshurgb-Yoot contains —- — n ... , . - 


looo 
—io;3 
lo8y 
— 99 » 

- 934 

- 939 

- 939 

- 96s 

—1090 
—iif7 

■—— 826 
—-1006 


C P. VII. 

Of dividing the Log-Line, and reckoning the Chip's Way, 

T H E R E t)e four things upon which the PraAice of Navigation is 
efpecially grounded, namely, <he Knowledge of the Longitude, 
Latitude^ Ckiurfe and;Diftance. Touching the Lnnp,itu(le.tho’ it may 
be found by the other three, yet hitherto there h.t<i! not been delivered 
any general Rule true, and praAicable, whereby the Longitudes of 
Places might brhnmediately and ordinarily fr. jud of themfelves, The 
Latitudes of Places may immediately be found by Obfervation of 
the Son and Stars, as we have formerly fliewed in the Appendix to the 
Bcftrint tf TrimigUi : The Courfe by ^hc Compals, the Variation be¬ 
ing duly obferved, whcrein/we have many good Mariners very expert, 
thb we have^ alfo handled in the DoQrint f SpbemalTriangks. The 
Diftatice run, h found i^lt felf by the Log-lm^ whereof we are here 
to (peak. 

Tbe ground of findfog the Diftanoe run by the Log-Umvs mui\y 
^njeAoral, being founded upon this Opinion, That 5 of our, Feet 
^kea Pace, and looofocHi Paces make 9 Mile, and that j^ofiich 
^«e$ make a Degree j lb that a Degree iliould contain 300000 of our 
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Feet. But h ^ean not only by this Experiment,bat wn by all ocheis 
that were diligently taken, and their meafgres to us known, that there 
' is a greater number of our Feet contained in a Degree. 

There three things (as I conceive) that have caufed this Error to 
be fo commonly received and tolerated. The one, for that it doth 
(binewhat counterpoifeanother contrary Error inche^afticeof Navi* 
gation, namely, in the ufe. of the TUin Xlbm ; for the Error which is 
there committed by making ev^ Paratlelequal to the Eqainodial,and 
fe every Degree in them greater than,they flioaldbe, is fomething mo* 
derated by this Error { whereby the meafore of a Degree is efteemed 
lefs than indeed it is. 

Forinftance; It is evident by the Globe, that the Meridians concur* 
ring in the Poles grow nearer and nearer together,as they grow toWardt 
the Poles; intomueb, as if two Meridians be diftant in tm EquinoAial 
to D^rees, that is i^oo Miles, the lame Meridians in the Latitude of 
s y deg. will be didam little more than 490 Miles. Now ifuncoevery 
Mile we account according to the former Experiment 6iio Feet,thenis 
the diiiance of thole two Me(idian» in that Parallel near aoooooo Feet. 
In Kke ibrtth^ Fifin Chart, Xodeg. of that Parallel (as of all others) 
is made equalto 10 deg. of the Equino^ial or Meridian; fo that the 
^ftance of thele two Meridi^ will upon the VUin Chart be 660 Miles, 
but one of thefe ^)liles contain only yooo Feet, fo that the didahee is 
but }oooooo Feet, equal to the former. 

And although thefe Errors id other cafes do not jiidly ballance one 
another, as in this Example, yet that of the Flain Chart always feme- 
thing moderated by this other, and (b much the 4nore, by how much 
they are nearer to the forelaid Latitude. I grant that this is only fo 
when the Courfe is near unto the Ead or Well Ptunts; but withal, I 
fay, that this kind of Reckoning is (in 4 manner) then only ufed : 
For he that runs any Courfe n«tr ^ Meridian Southerly or Northerly, 
Hath a more 5;ertain w»y of reckoning, namely his Latitude, which 
he finds daily by the Oblei vacio|i of the Sun and Stars,^ upon ,wMch he 
will depend, etcher neglecting, or at lead not reg^rdu^hrs Dead- 
reckoning. Yea, (it may be) never ceding the JLsg fe much as once 
in luch a Voyage, having a more fere ground for his R^oning. 
Butin a Courfe that is near Bad and Wed, (farafmuchasthereisno. 
way difeovered for boding the Longitude) be is driven oTnecedtey to 
thake ufe of his Dead-reckoning. 

We might add moreover, that the principal Voyages of this kind, I 
mean of thofe whicHfooDfift of Courfes much Eaderly and Wefterly, as 
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to and from and the Parallel of Cape hoH Kfptrattee^ uq 

near uat* this f.aticude of dig. fo that fome of them are more^Sou* 
therly, others of them a: e>Thotc Northerly; • 

put to infill no longer upon this, f fijppofc a fecond Caufe to be, or 
that>1en commonly tlefire to have their Reckonting before their Ship' 
(as tifey fay)that they falhfot with a Place before they lookfOr it: And 
this comes to p.rfi, whilll the Miles are accoatited leis ta mcalure, and 
fo more in number than they are indeed. 

• Apd thus, though there may feem to be fome Commodity in theft 
Errors,efp'ecrally vi 4 \en they do nearly ballancs one anotlverjyet becauft 
they fildorn do fo, b;'.t alwayslcav« Men in Uncertainties, and often* 
times in great Perplexity and Danger, it is much fafer and better to re- 
fed them bo.h.,ind toembrace thole ways which are evidently ground¬ 
ed upon Triith, though there may be in them fome more difficulty at 
the firft. Yet Idmfcfs, that he which reforms one and not another, 
may fomctimes err fo much themore thereby. And I doubt not, but 
many would reform them both, if they could certainly dofo. 

Therefore a third Ciaofeof admitting and retaining this Error ft$ims 
to be, for that there ha h been no Way delivered'ftom evident and 
certain Grounds for the redlifyihg of it. I doubt hot but many have 
found Errors in their Reckonings,ariling from hence, that they account 
only ;ooo>3o of our Feet td a Degree j but not knowing certainly where 
to lay the Fault, have itnputed it fometimes to ill Steerage, qtherwhiles 
to fhe variation of the Needle,'or to fome miftake in their Reckonings, 
or to fome Error in their Plots, or to fome Current,or foch other Acci¬ 
dent, and fo the Erfbr bath refted unreformed. Wherefore although 
thepra Afcal performance of this Problem for finding the Circutnft- 
rence of the Earth, or the (^asnrity of a Degree on the fame, have ma- 
tiy fingular Ufes which I cannot how touchjyet that which amongft the 
reft I cHfefly aimed «,was, that hemighthavea more fore and evident 
ground for "dividing tbeLei'/me, and for reckoning tlie Ship’s way ot 
dillance >un more truly upon any Rhomb, or Point of the Com'pafi, 
itrrn’formcrTy. •' ^ 

And' now to apply k to this pafpofe ; we?' have noted before' 
(Chap. 2.) thtt by the Evperlmcnf thcic expreffed, we find in a De¬ 
gree on the Circumference of the E^rrb and Sei, ij^yioo of our 
EnglHh Feet. Wherefore retaining.ftill tfie fime'Divifion of a Degree 
in'o fio Miks, or ao Leagues,, (as hath been formerly ufed) a Mile will 
contain diSoFeet, onozoFathoin-t and foa League contains 18^60 
Feet, or 3odo Fathoms j for divjtdirsg ^67300 by 60,'the Quotient 
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is.^noy&c. Thus.<{ien 60 iVIiles being a pegree,«very MiIeis6rao 
Feet. 

Mow fuppofing the Timeof the running out of the L»g-Line to bo 
mCafuredby a lulf-oiinure Glifs, ifweobien e how miny Feet or Fa- 
thoin Uw rum in hall' a Minute, we may thereby fiiij her way for an 
hour, or 4 hours, or for any other time prop-fod. 

As, admit there runs out of the Lt^ lm ia half a minute’s fpace o 
Feet, or 8i Fathoms, aod you wouid know-what way the Ship make-, 
«very Hour stfter the pme Rate; Izf by the Rule ot Proportiun, 

IfqfMinuie giv^ £irtF«eej : - 

t i : what gi^e Minute,? Or^ 1; 

, If I Minute givef I oi Fect,< . , 
what give 60 Minutes ? ’ 

, And fo multiplying, you ihall find 61 ao Feet, which k one Mile : 
Or, if you would fitjd her way for four hours, which is *40 Minutes • 
fay, . . ’ 

As t Minute is in proportioneo 240 Minutes * 

So ate 102 Feet to 2,^80 Feet, or 4 Miiles. * 

Or, if you would have in Fathoms j fay. 

As I Minute is in proportion to 240 Minutes^ . 

So is 17 Fathoms to 4080 Fathoms, the Ship’s way in four 
Hour?. 

The like is to be conceived, if your Glak he^ for any other auantitv 
of time above or under half 2 Minute. . . ^ ■ 

-I Some have thought that the Way which the Shipmaketh, may be 
known to an oM Sea-man by Ej^erience (as they fay) that fs. Iw con- 
ie«aure j which . Opipioh makes fptps n^Ie^: the ufc of the^, left 
they Ihould; bo^accounted young Sea^meo. fiutas he that rkfes Vteo, 
will have fonaenear guefs bow rar^the pace he rides will carry hknin an 
Hour (teQafetehathohemobferved it formerly4 ) fobft which hath 
often failed, and kept an account of the Ship’s way by the Ltg will be 
^ tn give fome. eftimate of her way without the But it 
umetdent to fome Men to have foch a gpneekof this their Eftimate, 
that they,tbmk itmore certam than the Rofo j( fcif it 

wdenved, efpeeially if »t chance to anfwer their^xpcaaiien at fome 
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** !*.*^°^^*'' alfoAatehe Sbps way may be known byiwonurkson 
the Ship s fide.- ^ k doubt1efs.vei;y. uncertain horb by reafonot die 

ftor^nefs of the Timci and i® re%e^f of the dead Water fas they call 
K)hy the Ship’sfidc. ForcU Water whj4i;^;near the Ship, istirawa 
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along witbffae ^hip in hec motion^ and fo much the more, by Itow 
much ic is nearer. 

But if any defire ca make trial of this way, it is to be conlidered, 
that ly JRjotis ^J^paitof a ihfile, and loftc. of a minate is part 
of an Hour: Therefore if there be two marks on the^ip’siidedtftant 
17 Feet, if thelbip run the diftance of thele two marks m to^c. fhe 
runs 2 Mile in an Hour, if in $ fee. two Miles an Hour, if (he runs that 
diftance in a fee. (he runs 5 Miles in ah hour. Andlb always dividing 
10 fee the immber of fee in which the Ship runs that Diftance, the 
Qttotleht ifaews the mile^and parts a mile run in an Hour, 

But if the Diftance of thofe two marks be 34 l%et, if (he rum it in 
20 fecit Kafcerainile an Hour ; if in »ofee twomifesan Hour; if 
in ; fee four unties an Hour : and To always dividing 20 fee. by the 
number of feconds,in which the Ship runs chat Diftance, the'^otient 
ftiews htwv many mdes the Ship runs in an Hour. As if the Ship run 
that Diftance of 44 Feet in 8 fee. then dividing' a o by 8, the Quofient 
is 2l ; (hewing that (he rum 2? miles in an Hour, Or, if you can 
conveniently make the Diftance of the two marks on the Ship's fide to 
be ; I Feet, (for the further they are diftant, the better) (hen if the Ship 
run thilt Diftance la 30 fee. ifas a mile an Hour, ifin loCce. kis j 
Miles an Hour ; and fo al ways dividing 30 fee. by the number of fe- 
cohds, in which the Ship is running that Diftance,the Quotient (l^ws 
after that rate how mahy miles the Ship runs in an Hour. 

Ocherwife ydu may do thusDivide 17 Feet into 10 parts, and fee 
» many of thofe parts on the Ship’s fide as conveniently you may,which’ 
according to theShip’s len^tb will be raoreor fewer. Then when the 
Ship runs one of thofe parts ia a fee. of time,, it is a mile ah Hour; when 
two, it istwo miles an Hoar; wfain-ftve^ it is five miles an Hour. And 
ki general,if you divide the number (rfPatts runby the Time of running 
accounted in fee the Quotient fliews what number of miles after that 
rate run in an How. ^ - 

As if (he run thkty of thofe parts in (ive feeondt, iris (ix miles an 
Hour dividing 30 by y, eheQ^lent isd ; fo if (he run forty two 
of thofe parts in so- fecoitds, diving 42 by so, the Quotient is 4 




miles and two temiis of a ^oile in an Hour,. ^ ^ 

Ihitfbr keepingthis Aecoanrof Time^ it Olay be done either by a 
Sand-gl^ for that purpofe, oriw pronouncing certain words or 
numbers: as the Time wherein a kmmtelh twice 6o,pronoiuicingevcry 
aumbec as fall tshe can convenleatly an(kd!(Hnftly;waboat a Minute r 
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fo that the time wherein a Man is nambring 6 o, is half a minute, Or 30 
ieconds and whitd a Man is numbring two ( as' one and twenty^ two 
and twenty) is a (econd ;and fo whilft a Man is nombring from tvirenty 
to thirty^ is five ieconds; from twenty to forty ten (econds, But 
in nambring from one to twenty, yon may obftrve the fame Times as 
io*numbring from one and twenty to forty,and this will not be hard to 
do; for whilft a Man pronouncetb one and^ twenty, two and twenty, 
three and twenty, c^c. there remtuns a certain Itnprcftion in the Fan- 
tafy, whereby a Ai!an is able in the fame time to pronooace one,, two, 
three, tfee. And altho’ this Rule of numbring twice 60 for a minute’s 
^ce,be not general to all Mbn, becaufe fome are fwifter or flower in 
their Proonnciadon than others t yet after this£xample,a Man making 
Trial, may frame a Rule to himieli^, whereby he n>ay come fomeching 
near the Truth. 

But leaving thde, we comoto the Diviflon of the £0^-/me,according 
to the half-minute Glafe, which is more uiud and certain. And coniK 
dering that half^ra minute isofan Hour the, part, therefore the 
Ship’s way-runnii£.f r Fhet in half a minute,Hour; if /he 
raoa^wke fb much^, that is, loa Feet in half a tiiinote, Jt is two miles 
an Hour 3 if thrice fo much, it is three miles an Hour: And in general, 
how many times yi iFeet flte ririisin halfa minute^ fo many miles is 
her way-for an Hour. Therefore leaviiig half a feore. Fathom, or more, 
frOm the Log, that fo it may be out of the Eddy of the Ship's wake, 
before you ^gin to accouht or turn the Glafe; if there you make a 
fnark for the beginning, and fb yi Feet from thence a mark of one 
Knot, and yi Feet &rthera mark of two Knots, attd yt Feet further 
(that is, ly; Feet from yourfirft mark) amdier mark of three Knots; 
and fi> prooKding, looR how many Knots are veered out In half a mi¬ 
nute, fb many mi& b the 5 hi^’s Way for an Hour. Now tor ibat which 
is veered out more above the juft meafurcof aKnoc or Knots,you may 
allow for every 5 Feet the^di part of a tnile almoft. As, admit fhe 
runs 5 Knots and ay Feet in half a minute^ then is her way according 
to or y milM and a half in an Hour y if 6 Knota and to Feet, it it 
miles in an Hour, 

But according to' the common Opinion of yooo fhet to a mile, and 
£• fuch miles ro>a Degree,-there looald be iomeihing left thaflyFa* 
shorn, namely, 41 1 Feet (o a Knot. 

And althonghhe which veers the Z^-lwtbe.cacefhi to everhale it fo 
fiack, that k may not drase forward the Log, yet (no doubt) it doth 
tofefome way, following the Ship a little as k is drawn by the Line, and 
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withal by. the "tiddyol:' the ShipV wake,«nd fbmetitnes tdfoiscaft for* 
ward:> byjtbc Wind and Wave}> when they come after the $hip : fo 
that for th^Cauf^a. it islik<’, there may Ibmetimes.be allowed thme 
or four Fathpm mote than is-treefed tMit^ but this, (as athingm&ta- 
b'e and uncertain) beipg (bmetitnes more, iometimes lefs, cannot be 
brought to any ceruin Rule; but luch allowance may be made fork 
ai a Man in hU E'xpeiience and Diicretion ftali think ftt. 

If you would divide Ltg~ lint (b ac it might give the Ship's'way 

in or the hund edth part of a Degree, and ftt it'o^ halt, 

minute GJals; Then feeing the hundredth part of a Degree is psyz 
Feet, arid the partrthereof h yf Feet; if you begin-at the Mark ' 
at which you mean to turn the Gia($,and meaiure fio(n!thence}o Feet 
and threeparts of a Fciot, you may. there place i Knot: and : 
thence again raeafiu ing ;o Feer, and three fifth parts of a Foot, there 
place two Knots j and fj prooeedirg at the end cf every joFeetand 
three fifths, addii^ a Knot, the number of Knots which run Out in half 
a Minute, is the hhmber of Centc/m$ which the Ship mnsin an Hemr, 

As fuppofe there run out lo Knotsiri half a Minute;th&n tire Ship’s way 
is according to ro Ctnttfms of a Degree in an Hour, that is, tte tenth 
Dirt of a Degiee, or 6 Miles. And (b every j Fodt above theiuft mea- 
wre of Knots, isnear the tenth part of.a Centefm^jx the thoufandth part 
of a Degree. Aa if there run out of \h.t Log-line y Knots arid la Feet, 
then the Ship's way for an Hour is y Cevtffm/, and fi>ur tench.parts of 
aCenttfm. the like is'£> be underftotKinf Others. 

And after the Fc rm of thefe Examp'eay oo may divide the Ltg-lme (<k 
any other^uaritity oftsme, moreor kfsthan half a Minute,'or for any 
othef parts of a Degree pr6pofed» ' 

. Thus have we handled tire EHiyifioaof the irtjf hwe, according to the . 
Meafures before found of 46^.7200 En^lh Feet in a Degree; But be- 
caufe fas 1 have before fliewcd) the "Ship’s way is commonly more than 
by Lag line it appears to b?,’ and every Man defires to have his , 
Reckoniog fomething before his Ship, that he fall not with a Place un- 
expcded j -forthefc:^ focb other «aulb, andfor the Rotundity ofthe 
nutiiber, if any Min think it more fate and convenient in Sea- ReckO' 


nings, he may jdratepik in f r, and'fb affignaoa I^gree only 360000 
•Feet, and confidently taa MWe dooo Erj^lh-Feer.. 

. And upon this ground, if inbilf a Minute there run out yo Feetof 
the i.<g. /^,it it.'a Mile an Horii; and fo if icoFoet run outin a Minute, 
as I miooce is in propohion to 60 Minutes; 

5o is too feat to 6coo. r ' 
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And fo foraftnach a$ ijf Feet is f jrj part of a Mi’c, and i y feconds 
isa’fo p>rt of an Hour : Therefore if there be two Marks on the 
SVii'/s lide diftant ay Feet, if the Ship run the Diftanceof thefe two 
marks in tyleconds, it is after the race of a Mile an Hour j if in y ie- 
condsjit is ; Miles anHour ; and foa'ways dividing l y fccondsbythe 
aumber of feconds in which the Ship runs that diitance, the Quotient 
(beweth the Miles and part of a Mile run in an Hour. But if the di> 
fiance of thefe two marks be yo Foot, and then if Ihe run it in jo fe¬ 
conds, or half a Minute, it is k Mile an Hour y if in lo feconds, three 
Miles^HouT; if in y feconds, fw Mdes an Hour (for 30 divided By y, 
the Quotient is 6.) And fo always dividing 30 feconds by tbp Dumber 
•of feconds, in which the Ship runs that Diflancev the Quotientfhews 
hew many Miles (he runs in an Hour, &c. 

Otherwife, if you make «:Mark on the Ship’s fide at every *o Inches, 
then when the Ship runs ope of thefe parts ina leconcf of Time, it is a 
Mile an Hour; whenhve, it is five Miles an Hour; if fhe runeighteen 
of thefe parts in three feoonds, it is fix Miles an Hour: For^dividing 18 
hy the Qtuxieiu is 6 . And in general, if you divide the number of 
4be parts run, by the number of feconds fpencla running, the Qwti- 
cm ihews the Ship’s Aray in Miles for aa Hour. 

But for dividing the according to this ground of 6000 Feet 

'in a Mile, if youintend to ufe it with a halfHntnute Glafs.then becaufe 
half a minute is part of an Hour, and yo Feet is alfo the part 
of a Mile y therefore when the Ship runs yo Feet in half a minute, her 
way is after the rate of a Mle an Hour y if 100 Feet in half a minote,, 
it is two Miles an Hour, &c. 

Therefore half a foore Fathom or more from the Lt^, you may make 
a Mark, and beginning horn theiKe, meafure yo Feet, and there make 
the firft Knot, and yo Peer farther two Knots, and yo Fiset farther 
three Knots : And fo proceeding,fot)k how many Knots are run out in 
half a minute, fo many Miles'is the Ship’s way for an Hoyr; and every 
f Feet more ^fidesthe Knots,isa tenth part of a Mile yas if there run 
out 6 Knots and 20 Feet in x half a minute, th* Ship’s way isafterthe 
rate of 613 miles in an hour, 

And fo if the Glafs were: for other time more or lels than half 
a minute,you may maketheDiflance ofyour Knots proportional: Asif 
it were for 20 feconds, then bscaafe 20 feconds are of an Hour the tf<- - 
part, I divide a mile, which is 6aoo Feet,'by 180,'. and the Quotient 
is 33^ y therefore there muft be a IGmc at every 33 Feet and 4 
luGhes: - > 
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If your ^lafs be feconds, i^ich is part of an Hour, dirlde 
^000 by teo, the Quotient is 6o; Ibewing that there mull^ ^oFeet 
to every Knot; and then every d Foot over and above the Knots^ ha 
tenth .part of a Mile mere. ' . . ^ - 

And fo it is better that'your Glals be more tbanhalf a minuce, rather 
thanlehj and the more the better, provided that the^ out no more 
Line than you may hale in again, without danger of breaking. 

' Laftly •, If you would fo divide tbeXv^ /iM, that it might mew the 
Ship’s way in Centefms of a Degree, and he it to an half-minute GIa£ .* 
Then forafmuchas the hundredth part of a Degree as .3600 fbet, and 
the tTT -pert thereof is ;o feet; therefore beginning at the mark where' 
at you intend to turn the Gla(s,meafure from thence jo Fctt, and there 
make one Knot, and at 30/bet farther two Knots^ &e. Then look 
how many Knots out in half a Minate, fo.many Centtfmi of a 
Degree is the Ship’s way for an Hour. And fo if the Glaib be j^^fe- 
conds, then every Knot mud have 36 &c. 

Now if a Man {ailing between any two places which lie near Ealf and 
Weft one from another, have kept his Redconing by Cour^ and Dift'-' 
ance, oTing a Log-lihe fo divided, chat k have a Knot at every 7 Fathom, 
(as many do) and would reduee the Diftaticeof thofe two fdaces 
found, CO their Diftafeein fueh Miles, as thefe cd* /o toa D 4 pcee,each 
contdoing (as we have {aid) 6000 Feet; the pr^rtion in numb^nf 
tho{e to thefe, is as 6 to y, for (lx of th^ make five of tbefe. 

As, admit a Man 4 a his dead Reckoning, ufii^ {neb a ^L«g- 4 nK as- 
bath a Knot at every 7 Fathom, and forevety Knot ranning out ta 
half a Minute, he accounts the Ship^ way to be to many Miles an Hour ; 
and iocording to fuch a Reckonh}g,{appo{e he finds the Diftanee of two 
plants CO be 1x24 Miles, or 408 LMga&; and wootd know the Di. 
{lance of the fame places in Miles of ^Ooo Feet to a A/ile, which >s ac¬ 
cording to a Log-line that ha(h a Kpotat ev^ yo Fret. Say then by 
the Rule of Proportion , 

At the Numberd —■ ■■ '■ ' Cowar. '' -— -"p.aatSj 

isinj^oportionto y ; *' » -.._-.o.^p897 

So is the Number of A/iles given, 1214 >- ■ " ■■■308778 

to the Number of Abies required,, loao-; • — - - -3.00860 
Which 1020 is ch» Diftance of thoG: two places,in fuch miles where¬ 
of 60 make a Degree. Or to find the liniftan Leagues,theProporrion 

u : As 5 to y, (b is4o8 Leaguesm }4° 

And thnsmay the Diftance-of places be found in {ueb milw,whereof 
make a Degree,efpeeially if with the Diftance exprelTcd in the Pldm 
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down in any cWj and applied in the three principal kinds of failing j 
namely, according to the tUin Charts or Merc At or' or according to the 
Arch'of a 6>e4r Circ/e. And by a few Reckonings truly fet down ac> 
cording to this Form, the Maps of the World, and of the parts thereof, 
might be much reformed, •; _ 

CHAP. VIII. . 

J formal ani exa^l Way of fitting down and ferfecling 
a Sea Reckoning. ' . 

A L tho the Courfe and Diftance cannot be fo truly and certainly 
known as the Latitude may be j yet we muft endeavour in thefe 
allb to come as near the Truth as may be, the rather, fw that Ibme 
Reckonings niuft heceflarily depend wholly upon them. And to that 
end, thole which in their Voyages at Sea, have occafibn to run far upon 
any Courl'e or Courfes near the Meridian, may do well to make trial of 
that which I have formerly fet down, touching the Quantity of a Degree* 
on the Eagrthand Sea in our known Mealurej and efpecially in £<?/?- 
India Voyages j failing from the Lizjard in the, Weft part of England 
toCafehon tfierance in .r^/ric^ ,they have opportunity of making an 
ample £<penrnent hereof. ' ' ' ■ 

But leaving this to the prafiliceof the,sktlM‘ana‘infduftribus Sea¬ 
man, we come now to fhew an orderly and exadl way pf framing and 
keeping a Reckoning atSea; for, which purpofe 1 have made the 1 able 
foUowing, which ftieweth how much a Ship is more Northerly or Sou¬ 
therly, and how much more Eafterly or Wefterly, by failing upon any 
Point or half Point of the gbmpafs, any number of Miles p#bpQfed. 

The like TaWelmade many Years fince, and taught the life of it in 
Navigation : Whether it were then ufed by any other, I know hot, 1 
had it of no Man; but this 1 fpeak, that if any Mao claim the firft 

making and ufe of fuch an bnc,'hemay have it. 

The ground of making this Table is the fame with the former. For 
Radius^ tn frofonion to the Oijlahcerttn^ fok the Sine Complement 
of the Rhomb, to the Difiance of North or South ; andfo is ffeeSine of the 
, Rhomb, to the Difianct of Baft or Weft. T herefore here, for i o Miles 
upon any of the four Points from the Meridian, we f« in the fecond Co- 
I npi n the SineComflemetit.of that Poim (reduced into Degrees),anti 
in the third the Sine thereof As the lecond Rhomb op Point front the 
Merman, being degrees 30 minutes, the Sine Cb/hplehtint thereof 

whick 
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which is 9239 fet in the fecond Column againft 10; and the Si'm there¬ 
of 3827, I fet here in the third Column ; And having done thus for 10 
Miles in every Column, the reft, ma'- be eafily drawn from them. 

As in the fecond Column, for the firft half Point agaioft 16 Miles hnd- 
i'>g 9952, 1 fet the, half thereof#-name!/, 497*^ againft % Miles, and the 
tenth part thereof, namely 99^ againli one Mile, which doubled, or 
added to it felf, is 199c, to be fet againft 2 Miles, whereto adding the 
fame 995, the Sum is 29S5 foe three^iiles; and fo for the reft. 

And thus for every point and half-Point from the Meridian, there are 
threeColumns : In tnefirft whereof there is fet dowm a number of Miles 
run upon that Point or half-Pointj the fecond ftieweth how much the La¬ 
titude is alter’d,that is,how much you are more Sou: herly or Northerly, 
by running lb far upon that Point or halfpoint ^ the third, how much 
you are more Eafteriy or Wefterly, by running that Courfe and Di- 
uance. 


The Numbers fet in every firft Column, from i to to, are alfo to be 
underftood frgrn 10 to ico, or from 100 to toco j and the Figure in 
the fourth |»lace of the fecond and third Columns, anfwers to the Fi¬ 
gure in th.^ firft.* As, admit a Ship runs South and by Weft, fthatis, 
South, cne Point Wefterly) i6y Miles j I fet down this number, thus, 
and looking in the Columnsof the firft 
Rhttmb againft 10 (which may be 
underftood to be 100) 1 find againft 
it in the fecond Column 981 almoft, 
and in the third 195; as alfo againft; 

60 (that is, 6) in the firft Column, 
there is 588 in the fecond, and ii7in , 
the third: Alfo againft 5 in the firft therein 49 in the fecond, 

and almoft loin the third. . 

Thefe fet down, and fumm’d up, as here appeareth, Ihew that a 
Ship running S. by W. 165 Miles, is to the Southwards of the place 
from whence fhe departed 161 Mile’s, and 8 tenth parrs of. a Mile ^ 
and to the Weftwards 32 Miles, and 2 tenth parts of a Mile. If 
you defire more Exaftnefs, you may ufe all the places for the 

nrft or greareft -Number, which is__ 

here ico. ! ^00 9808 

As in this fecond Example, where S. W. 1. do 5885 1170, 

th^e Southerly Diftance is 161 tII j Point, 5 49 0_ 97 ; 

Miles, and the. Wefterly 32 ^44 i~" ^ .1dsl1d1.83L32.17, 

Miles.. . . ^ T 

G 2 A 


I ,100 981 195 

S.'W. I. do 388 117 

Point. _5 49, 10 

_ ld5 tdr.8 32.2 
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A Table of yhe Northing or Soaking, Eaftit^ or Wtfiing of 
'^very Rhomb and half Rhomb from the Meridian^ aeearding 
to Phe nutter of Miles ran upon that Rhomb, ^ 


j Powt.yiPotut 


liPotnt 61 Fowt'l Point . 


M'.'s- 37i84.iitl»»-'»sl78. 45 U®- 5^,73. l\xu 39 \ 6 i . 30 


3 2986 294 29 


51 497 ^. 490 

6 



8827 1755 


^\Poittt 


M.82. 



5 44101 2357 

6 


5 Point i^PointU^Point^ Point.I4 Point. 


$ t , 15I39.22j 50. 3 ims -. 00 +5.. 00 


634 707 


3865 317 


A larger Example ma)^ that before fet down in the laft f*roblem 
•f failing by a great Circle ^ from Sutnmers Ijlands to the Ltx.nrd', 
Pa^e l^o■, (b’c. of the DoHrine of Triangles, " 

As admit I fail froOa thence^ Firft, N E. hiilf a Point Eafterty Coo 
|4U« j then N. El by E. 3 [oo Atiles, E. N^E. half a Point Northerly 
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Milesj E. N. R 39b Miles; E. N. £. i Point Eafterly 1^4 
Miles; E. byN. 2iGMiles; Eaft 9^1 Miles. Thefe Cburl^ aid 
Diftances I fet down in foch fonn as Iwre appearedi; where in tfaefirft. 
Q>liunn there is'exi>rdlM the Coorfe or Point of the Contis Upon 
which a Man fails; in the fecond Column, the Diftance of the Rhon^b 
from the Meridian; in the third Column, die Diftance run upon t^t 
Point; in the reft, the Difference of Latitude and Deparmre th » 

, Meridian in Miles, and tenth parts of a Mile. 


Courfe^ 

Rhomb 
from the 

ImiJet 


NorthJsoMti 


iVeft. 

N. E. i 
Pc^£. 

' North:, 
Eafterly. 
4iP- 

66c 


SSo.t 

> 

- - 

4<yi.« 


N. E. by 

E. 

NEaft 

S Point, 

-- 

306 

' 

k6tf.7 


24P4 


E.N.E. 

Po.N. 

N. Eaft. 

SiPo* 

400 

90 

5 

4^4 

, 24 


3528 

7P4 

44 

- 

E,N.£, 

/• 

NiEaft.. 

.6 Po. 

300 

90 

1148 

?44 


277-'a 

831 

• 

E.N.E.i 

Po. £. 

N Eaftl 
OiPO. 

200 

60 

4 

174 

12 


1914 

S74 

38 


E.bjN. 

N. Eaft. 

7 Point. 

200 

10 

- 

390 

20 

-- 

.^962 

98 

/ 


Eaft. 

900 

so 

.1 



9510 



" i 

210 

• 

. 1: 

29197 f 


^ fin all which is to be conceived, that all the rariatmi are allowed; 
fi)that atthe Foot of this Reckoning, I find the Sum of the Norrfii 
Column to Be 1047 _♦ Miles, and tl» Sum of the Eaft Column 2920 
Miles almoft; the firft; namely 1047 Miles, converted into degrees, is 
17 d^ 2'? min. the difference of Latitude, which added to the Latitude 
of i’nwwcr/ Ijlands 32 deg. 25 min., (where - this Reckpoing^'began) 

the? 


Digitized by 


Google 



'54 ‘Ci)e Sea-man’s l^^acttce. 

theSvmiis49(kg. 5:^ min. '^vMch is‘<tlnsi^ticu4e of tUs place^here 
this B-eckoningendeth. So that aCcordi^ to this AfXouncy the Ship 
isrtm into the Latitude of 49 deg. 5 a min. .and hath altered bet Lon- 
•ghtfdeto the Eaftw.ards Z920 Miles,, of 1 ‘uch Miles .whereof 60 make 
a Degreeof a great Circle. < , ; , . 

Therefore if yoh let down this Reckoning on the..P./«w Ch^-ty you 
mull makeo Point in the Ch/tn that may jbe in the Latitude of 49 deg. 

5 2 min and to the Eaft wards of 5 «»M»err Jflandsy (where this Reckoti- 
iug began) 2920Miles; that is, youmuftrun a Parallel (with your 
Compaffes or otherwife) on your Chart in the Latitude of 49 deg. 
52 min and crols the lame by a Meridian, which may be to the Ealt- 
wardsof the Meridian of Summers Iflandsz^io Miles; and lb the Point 
of the InterleClion of this Parallel and Meridian, is the Traverfe-Point, 
or Point in the 0 :arty reprefenting the place where the Ship is in the' 
end of this Reckoning. 

But if you fet down this Reckoning on ./l/erc<iror’s CWr, you mud 
alfo find a Point that may be in the Latitude of 49 deg 52 min. and 
may likewife, be towhe Eaftwards of Summers Jflands 2^10 Miles, 
which is done by running with your Compalles a Parallel in the Lati¬ 
tude of 49 deg. 52 min. and crolTing the lame by a Meridian, which 
may be to the Eaft ward of the Meridian oi Summers IJlan^' igzo 
Miles; the Point of the Interfedlion of this Parallel with that Meridian^ 
is the Traverfe-Point, reprefenting in‘ the Chart the place where the 
Ship then is. 

For it is to be conceived in this ChoHy that the degrees of the ^fe^!- 
dian intercepted between the Latitude of two jjaces,' are as a Scale for 
thofe places, to meafure not only their difference of Latitude, but 
likewife their diftance in their Rhomb , as alfo the diftance of their 
Meridians. 

But beCaufe it often falls out, that in failing from place to place, a 
Ship runs not near the Rhomb of the two places by many hundred 
Mites, 'efpecially in failing by the Arch of&Great CircUy w hich is the 
moftexquifire manner of failing, and wherein a Man Ihiftshis Courfe 
often, and runs much further in one Latitude than in another, as by the 
former Example may appear: Therefore once in three or four days, 
or lb often as you alter your Courfe much, you may transfer or fet 
down yonr Reckoning out of your Book into your Chart. As in trans¬ 
ferring the ftM’mer Example, you may fet down the Northing and Eaft- 
irig of every of theCourfes feverally: But for brevity fake we will bring 
them into three parts; ^nd £0 allb we (hall not much err. 
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And thus for the two firil Courfes, namely, N. E. i a Point Eafteriy 
6 qo Miles, and N. E.by E. 300 Miles, 1 find iQ the.J 4 orth Column 
54f Miles, and in the Eaft Column 713 Milesj.alfo 
.. for the three next Courfes, fumming up the North' 
and Eaft Columns, 1 find the Northing to be 459 
Miles*, and the filing 1050 Miles.- Alia for the 
two laft-Courfes, I find the Northing to be 41 
Miles, and the Eafting 1157 Miles. 

Now to transfer thefe into the Charts I confider 
that 547 Miles is 9 deg. 7 min. which added to the former Latitude 
32 deg. 25 min. makes Latitude 41 deg. 32 min. in which Lariiyde 
1 run a Parallel; then confidering that 713 Miles is 11 deg. 53 min. I 
take this 11 deg. 53 min. in the Meridian, as much above the one La* 
titude as beneath the other, namely, from 31 deg c min. to 41 deg. 
53 min. and this I fet in the aforefaid Parallel from thi Meridian of 
5«»>/«erj/yZWt to the Eaft wards, and there make the Point then 
reducing 459 Miles into degrees, it makes 7 deg. 39 min. which added 
to 41 deg. 32 mih. makes Latitude 49 deg. 11 min. Alfo the Eafting 
1050 Miles ar^ 1 7 deg. }0 min. the half whereof 8 deg. 45 min I take 
in the Meridian from above. 41 deg. 32 min. beneath 49 deg. r i min. 
namely, from 41 deg. 20 min. to 50 deg. 5 min, And this being 
doubled (becaule it is but the half) I let from the Meridian of the Prick, 
or Traverfe-Point B before made, in the Parallel of 49 deg. 11 min. 
making there another Prick D. Laftly, I add the Northing 41 Miles,, 
to the former Latitude 49 deg. i i min. the Sum is 49 deg. ^2 min. 
the Latitude of the Parallel to which 1 am now conae, wherein I am. 
to fee dovm the-Eafting 1157 Miles. This therefore converted into, 
degrees of a great Circle, make 19 deg. 17 min. I take therefore 
I deg. of the Meridian, about that Latitude of 49 deg. ^z-min. (be¬ 
caule the moft part is run in that Latitude)"namely, from 49 deg. 
30 min. td5odeg 30 min. and fet the fame in the aforefaid Parallel' 
from the Meridian of the Prick D laft before-miKle to, the Eaftwards 
19 times 3 and moreover 1/7 min. take at the feme Latitude, and this; 
reacheth to the Point-E.: Andfo is'all this JLeckfining fet down ; and" 
the like is tp bb underftood of any other, which though idEkprefTion it 
requires n^ny wprds for plainnefs, yet; is theri very little difficulty- 
more in the Practice, thaa there is in fating down a. Reckoning ohj 
thecfWr, ■' --' .1 
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C H A P. IX. 

A fMre MM fie EMamfley together with a larger Tl ablefor the 
keefing a Ketkoning at Sea. 


H Aving thus (ia a more general manner) /hewed how to let down 
a Reckoning of the Ship’s way for every Point' and half-Point of 
tM Compafs, this to fome Men might leem fu/ficient. But becaufe a 
Ship doth not always make her way good as /belies, nor doth her 
Leeward-way always fall ju/lly upon a whole Point, or half-Point, or 
quarter: And moreover, con/Idering that tho a Ship fleer away 
upon any Point of the Compals, yet her true way, by rea/bn of the Va¬ 
riation or the N^dle, may fwerveironrthat Point towards the one 
ude, or towards the other, 3 or 4 degrees, or more or lefs, and not al- 
ways a Poin^ or half-Point, or quarter ^ therefore I have thought it 
requilite to let down the TM$ follovving to every /ingle Degree i and 
th^ a Man might themorereadily with one or two Entrances have his 
deflre, I havealfo enlarged the number of Miles onto loo.The ground 
f “1.^ TaMc, di/Fcrs not from the former, and it is 

to benfed almoft in the lelf &me manner \ wherefore we /ball ofethe 

more brevity in the handling it., 


^ SmMnr^, E^ing (k 

Wefiwgef every Vegree from the Merubm, accordmg to tht 

Scwe Dtgret. Which for brevity 
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Now for the form of retting down a Reckoning, altho he who 
is accoflomed to keep it in this manner, may haply by ufc ^nd pra¬ 
ctice difcern how to order it in a better way than 1 can prefently 
prefcribc or think upon,becaufe he hath cccafion often to confider 
It in every particularyet in the mean time, I conceive it will be fit 
to have a Book in Folio, that is,two Leaves to a Sheet of Paper, and i 
to keep the left fide of your Book void, that you may write-thereia 
all fuch Occurrents as you lhall think requifite. As namely, the 
VV inds, and the Points of the Conipafs upon which your Ship lies •, 
and what allowance you make for Leeward-way when you fail by , 
a Wind *, the number of GlafTes or Hours, and how many Knock or 
Miles in each Hour, alfo the Latitudes, which you find by obfel:- 
vation of the Meridian Altitude of the Stars, and what elfe you 
Ihall think remarkable. But before all this, the TTitle of the Voyage 
in thefe, or the like words i 

The yoHTital ef enr V e, intended by God’t AjftftMce front S, l. in the 
Latitude of jZ ieg. 25 min. te the Ceaft e/England,^<v 

The right hand Pages,or the rightfide of your Book throughout, 
may by Lines be divided into twelve Columns, as in the Example . 
following doth appear. In the firfb Column may be exprefled the 
Day, in the fecOnd the Month, or at lead once in the top of the 
Page likewife in the fame fccond Column, being large eDougb,may 
be fet down the Latitudes, which you find by the Meridian Alti¬ 
tudes of the Sun at fuch times as you make obfervation. In the_ 
third Column the Courfc (the Leeward-way*if there be any Lee* 
ing allowed.) In the fourth.^ the Variation of the Needle. In the 
fifth (having made allowance for the Variatioh) fet down the An¬ 
gle of your Rhomb with the Meridian. In the fixth Column, fet 
down the Diftance in Miles run upon that Rhomb. In the feventh, 
eighth, ninth and tenth Colmnns, the Northing or Southing, Eaft- - 
ing or Welling, thereto anfwcring, as you fhall find it by yourTa-? ■ 
ble. In the eleventh, your Latitudes by Dead-reckoning- And laflly, 
in the twelfth Column, you may at fuch times as you think fitted, 
fet down your Longitude from the Place from which you firft de-r 
parted, or the DH-fierence of Longitude from Place to Place.^ 
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For an Example, we maj frame a Reckoning between the Fwa 
places bsfore mentioned; namely, from Simtmers IJlanJs to the Li- 
ZMrJ, whole diftance in the Rhomb we have-before fuppofed to be 
3199 Miles, as fome Charts make ir, and conf quendy their difFe- 
rence of Longitude 70 deg. I would not be underftood as if I affirmed 
it to be fo much, for I fbppofe it is lefs. I was there indeed about 20 
Years paft, and fui veyed ir, and then kept a Reckoning both'outwards 
and homewards, but I have loft thcfe Reckonings long fince, and for¬ 
gotten what they were, and in this cafe if matters not: for whether the 
Suppofition be near the truth or not, it ferves fufficicntly to exemplify 
the Rule, that being the end for which it is ufed.. But if their diftance 
be 5299 fuch Miles as Contain ordy looo Paces in a Mile, the fame be-’ 
ing reckoned in fuch Milds as we have before mentioned, namely, in 
iech whereof^o make a degree of a great Circle, which, as we find, 
contains 6120 Feet in a Mile, their diftance will be little more chan~ 
269y Miles; and confequently, the (diflference of Longitude firtle more 
than yyl degrees. 

Let ui therefore fuppofe the difference of Longitude between thofe; 
two placet to be y y degrees,'and their Latitudes to be the fame as be¬ 
fore j namely, of the one 3 2 deg. ly min. and of the other yo degrees. 
And letthe Courfes, Diftances, and otheriDbferyations from 

to the lissorr/be fuch as before is (hewed, . .. 

The firft entrangejn this journal ('which is the 20/i day of Fehruary) 
is thus to be underftood; namely, that from the time of fetting Sail 
twhich we fuppofe to be the i^tb of Eshrumry) till the loth day at 
Noon, the Ship lies away, and makes her way gobd upon the North- 
£aft and by, Eaft Point of the Compafi; butthe Variation being 
8 degrees to the Weft wards (as ki cm fourth Column appears j the 
Rhomb upon which &e hath runkfrom the North to the.Eaft wards on¬ 
ly 48 degrees, as is expreffed In the fifth Column (it is indeed 4$ 

7 deg. but the f deg. we omit, as for the other (arcuffiftances not to 
be r^arded upon this Rhomb (he runs 78 Miles, as in the fixth 
Column appears; and aofwerable tbeieto, I find in the Table beforego. 
^ng the Northing to be y 2^ Miles,^and the Eafting ryij, as here in' 
the (eventh and ninth Column h expreffed by. thefe Numbers yaz 
and y79 (for the firft Figure towards the Ri^t-hand fignifieth tbe 
tenth part of a Mile, the reft Miles.j Hence then the Northing being 
S2 Miles, if that he added to the Latitude from which k is reckoned, 

the Latitude here to be 22. dee. 

7 ' mm. as m eleventh Column appears. In like loft, the fecoml 
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being theiTj? of Fehrusry^ fheweth that from the 2orj& day at 
j\oon to the 21/, nie 4 nade her way good upon the North eaft by Eaft 
Point of the CompaG j but the Variation being 8 degrees Wefterly, the 
Angle of the Rhomb, with the true Meridian, was from the North to 
the Eaft wards 48 degrees} and fo failing 100 Miles, the Northing is 
691! Mites, and the Eafting 74^! Miles; lb that the Latitude i$ now 
34 deg. 24 min. and the like is to be undjrftood of all the reft. 

Touching the Longitude exprefled in the laft Column, although 
a Reckoning may be kept and let down without it, yet it is of very 
goodule; and how to convert the Eafting or Wefting (rhat is, the 
Miles exprefled in the Eaft and Weft Columns of your Journal) into 
degrees and minutes of Longitude,'we will ftisw afterwards j as alfo 
how you may eaftly correA your Courfe, and give the true Courle or 
Rhomb, allowing the Variation. 

But firft to proceed with this Journal. Obferving the Meridian Al¬ 
titude of the Sun upon the 23^1 and 24'^ of Fe hr vary ^ I find that my 
Latitude upon the 24 r 4 :is 39 deg. 36 min. .whereas by Dead-reckon¬ 
ing it is but 39 deg. 28 min. fo the Difference is 8 more Northerly t 
But being well alTured of the Latitude found by Obfervation, I corretft 
the Dead-reckoning thereby, which may be done by the Rule of Pro¬ 
portion, faying; . - ' 

As the Sum of the North Column, 3125' Co.ar. 
to the Sum of the Eaft Column, 4300 

So the forefaid increale Northerly 80 

to the increafe Eafterly, 

That is. 

for the ier/&partof a Mile. 

Thefamemay alfo fufficiently be found without the Rule ofProoor- 

li... kU.il. JLi--I _ _ I • t , . ^ ^ 


6 .-f 05 iy 

1-90309 

110 a. 04 i 7 r 

11 Miles ; for the firft place" towards the Right-hand is only 


which IS near ir, namely 82. and agnnih it in the next collateral Cor 
'himn 113, which is ii,i* Miles (being tpo much by of a Mile, 
becaufe the other is too much by -j;) I add therefore in the Nonli 
Column of the Journal, 8 Miles, and the Eaft Column ii Miles; and- 
fo whereas by Dead-reckoning, the Nerthing-was but 304,5 Miles, 
and the'Eafting 419 Miles; now having correacJ it by Obfervation, 
the Northing is ;i2,| Miles, and Eafting 430 Miies. 

Jn the like fbrt,u pon the t'jtb Day, I ihould by Dead-reckonine be 
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>n tiK Latitude of 44 d^g. p mtn. but by a clear and good Obfervation 
I find my Tleif in the Latitude of 45 deg. and min. that is,~not .(o 
much Northerly by 14 min. tberetore to corred it, I put in the South 
Column 14 Miles, or 140 Tenths: and feeing my Courfe was between 
the North and the Eaft, and'that I find my (elf to be lefs to the North* 
wards, that Is, more to the Southwards than my Reckoning j ther^e- 
fore in probability, I am alfo lefs to the Eaft wards; that is, more to the 
Weftwardsthan my Reckoning: but to find howmuch, I look in the 
foregoing Table for the Degree upon which I have failed, being from 
the North part of the Meridian to the Eaftwards 60 deg. and under 60 
deg. 14 ook for 14 Miles, or 140 Tenths, and againft it in the Column 
adjoining I find 24?, which I let down in my Journal in the^Weft Co¬ 
lumn.: and f") fubtrading the firft from the North Column, the other 
from the E ift, 1 find that whereas by Dead reckoning I Ihould be to the 
Northwards 27; j* Miles, and to the Eaftwa:ds 46)*,’; ^nw having 
correded it by Oh!ei v.'.tion, I find that from the 24 day till this litns I 
have run more Nnrthsily chan I was by 25:9,^ Miles, and,(nore £a- 
fterly by 44X7? Miles. 

But if your Cotirle be near the Eaft or Weft, it may fuffice to corred 
it in Latitude only, as in the Example .of the 8tb of March appears: 
for in that safe you cannot corrcd die Longitude, but from (bme far¬ 


ther ground. , 

If there be any Current, you may note it, as is done in that Exam¬ 
ple; following the 8th of March. ^ . 

Now if you would fet down this Reckoning upon the plain or com¬ 
mon Sea Chart ; Firft, if you defire to exprefs every Day’s Account, 

, you may begin from the 20th o€ Ft hr uary, and make a Trick in your 
Plot that may bih om the place from which you fet fail to the North¬ 
wards yiii Miles, and to the Eaftwards and -fo will this Point 
bediftant from the place of your letting fail 78 Miles N. E. and-almoft - 
a quarter of a Point Eafterly: Then for the 21/? Day you may make 
'^tonoiher Prick, which may be from the former to the Northwards 

f liles, and to the Eaftwards 74,1 Miles, and fb you may proceed 
kh the reft. And thus yott (hall have a Prick bn the' Plot for every 
ay more exadly let down, than could be done after the ordinary 
^~way by Gourfe andI>iftance,or Cocrie and Latitude; el^bially, be- 
in lining the Plot, there are not, nor cannot conveniently be 
any more'than the 52 Points of the Compaft, vizx not half- 
Qparters, or fingle Degrees. 

> if you defire nett to let down every Day’s Reckoning, (which is 
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"hot necefTiry to be done) you may fet dowti every of the Suim asthey 
are correAcd by Obfervarion, after the felf fame nianber. 

Or you may add together all thofe Sums, and fo the Sum total of 
the North Column will be 1049 Miles, and of the Eaft Column 2545’ 
Miles: therefore in the Meridian of the Place from which you depart, 
you may let down to the Northwards of that Place 1049 Miles, which 
will fall in the Latituc'e of 49 deg. ^4 min. almofl j and from thence in 
that ParallelTet down diredly to the Ealhvards 254^ Miles, and there 
make a prick for the place where the Sjrip then is the tenth of A/«rc£ j 
and fo is all .this Reckoning let down at once. 

If you keep Reckoning according to Mmator^ it will'be requiiice 
f jmetimes to fum up your Reckonings paft, namely, fo often as you 
make any notable Alterarion in yoiTr Courle; and fo this. Reckoning, 
or any other, may be fet down almoft aseafily on A/treafor’s Chart j 
the Difference is, that hei-e you mult often alter your Scale, becaule the 
Degrees of Latitude on ihis Chart,are not equal, but grow greater and 
greater towards the Pole?. Now then the Dill^nce between the two 
Places is to be meafiired by that part of the Meridian which is intercept 
ted between the Latitudes of thofe two places; Or if both places lie in 
one and the fame Latitude, their Dillanceis meafured by a Degree, or 
other leh Quantity taken about that Latitude j namely, halt above, 
and half beneath. ' ' 

Wherefore if you vvould make a Prick or Traverfe-point in Mma- 
for’s Chart, anfwering to your Reckoning for the fifO Day, namely, 
until the iotbof February at Noon; it appears by your Journal that 
prick mull be to the Northwards of the place from which you departed 
yijJ Miles, and to the Eaftwards 5'7 t| Miles. ^ > 

Now inPead of the North or South Columns, you may more con¬ 
veniently ufe the lad Column but one, (hewing in what Latitude every 
Account doth fall ; and lb it appears that the Prick for the iotb of Fc- 
kruarj muft be in the Latitude of 3; deg. 17 min. Therefore in the 
Meridian of Summers IJlandt from which you departed, make a Prick^ 
in the Latitude of 3; deg. 17 min. and from that Prick fet down to the \ 
Eadwards in the fame Latitude ;7^^ Miles; and where it ends, is the h 
Traverfe-point anfwering to the lotb of February. , The Hke mayj|e 1 
done for the aiy? Day, and lb for all the reft. This y 8 Mile* may be j 
taken in the Meridian from the Latitude of 32 d^g. 22 min; to the La^ 
titude of 33 deg. 20 min. Or otherwile, you may take the half of it, i 
which is 29 Miles, about the middle beeweeb both Latitudes, and dou¬ 
ble it. 
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But fcis fufficicnt to fet down the Sums of every two or three Days 
Accounts, or fo often as there is any notable Difference in your Courfe. 
Thus if you would make a prick in the Chart, anfwering to the zift 
■ of February, being the fifft Sum; iTee by the journal, that it m'uft be 
in the Latitude of 34 deg. 24 min. and to the Eaftwards of the place 
from which I departed i jiarj MUes. Therefore in the M^idian of 
the place from whervce I ueparted, I make a prick in the Latiwde of 
- 2^4 deg. 24 min. and. from that prick liet in the fame Latitude to the 
Eaftwards Miles, and where it ends is the Traverfc-point 

anfwering to the zifi of February, being the firft Sum, This 132 
Miles'may be taken in the Meridian within, or a little without the 
tWK) Latitudes, as before, namely, from 32 deg. 20 min. to 34 deg. 
az min. 

In like fort, if you would make a prick for the fecond Sum, being 
the of February-, it there appears that it muft be in theXatitude 
of 39 deg. 36 min. and to the Eaftwards of the Traverfe point laft 
before made 430 Miles; therefore in the Meridian of that Traverfe- 
point, I make a prick in the Latitude of 3 9 deg. 3d. min. and from that 
prick 1 fee to the Eaftwards in the fame Latitude 430 Miles, and where 
that ends,'istheTraverfe*point anfwering tothe24ri& Day-, and the 
like is to be underftood of all the reft. 


Now this 430 Miles may be taken feveral ways : for, firft, if I take i ' 
Degree about the middle of that part of .the Meridian which is inter* 
cepted between the Latitudes of the two places, (as from 3ddeg. 30 min. 
to 37 deg. 30 min )-and that Degree feveh times taken, is 420 Miles ; 
then about the middle, namely, 37 deg. I take ten Minutes more, and 
lb have 430 Miles. 

In like manner you may take 2 Degrees, or lao Miles, to meafure it 
thereby, which may be taken from 36 deg. to 38 deg. and the refidue 
about. 37 deg. as bnore, &c. j . 

Of you may take the half of 430 Miles, namely, 2 iy Miles, which 
& 3 deg. 3 y min, which muft be taken as before, about the middle of 
bat part of the Meridian which is intercepted Mtween the.two Lati* 
Bdes, and that doubled, 15 430 Miles to be fet-to the Eaftward, as 
roifore. , 

^ And thus may this, or any other Reckoning, be let down wuhout 
knowledge of the Longitudes,but more aptly and exa^ly ^ fbme Lon- 
known; foc^thm fhall you have in the two laft Columns fhe 

Reckoning, namely, theLati> 
l<oogitudes of all places as you tail, which may .jpore eafily 
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and exaftly be exprefs’d upon this Chart, than the Eaflerly or Wefterly 
diftanccs; Therefore how this alfo may be done we will ftew; but firft 
fomething touching the Compaft, and the Variation thereof, which 
ought not to be neg!e<5f ed in a Reckoning, 


C H A P. X 

Of the Variatiou of the Compafs, and hovp to re&ifi a Conrji 
by the Variatiou kpoxon- 


A Monglf all the My fferies which God hath of late Years difcovered 
to the World for the furtherance of NAVIGATION, there is 
none more neceflary, nor yet more admirable than that Property of the 
NEEDLE touched with the Loadffone, whereby in the vaft Ocean, 
where all Landmarks fail, ^yeaeven in the darken Nights and clofeft 
Weather, when neither Sun nor Stars are to be feen, the Mariner fas it 
were by a MefTenger fent from Heaven)is taught which way to direft his 
Shipj yea,asitwere accompanied with a Guide towards his defired Port. 

For the Needle' touched, befides other ftrange Properties, hath this, 
to point out in all quarters of the World, the Northland South parts oi 
the Horizon; and fo having a Card theretaBtted with Rhombs and De> 
^reesjit iheweth all Points of the Compals, and Degrees of the Horizon^ 
Yet very ieldoin txiA\y of it felf, without ibme farther Art and In- 
duffry of him that ufeth ft ^ for though in Ibme places it fwerves nor, 
yet in mod parts of the World the North and South Points of the Nee¬ 
dle have fome Variation from the true North and South parts of the 
Horizon, to the Eallwards or to the Weftwards, which how to difcp* 
ver in kind and quantity, we have (hewed heretofore. 


It may be thought, (andlbme Men, otherwife Learned, before this 
Property, was fully diicovered, have laid) that this Ihbuld be Ibme Ble- 
mim and ImperreAion in a S^ne lb precious; but it is fo fu* from 
ing an Imperfedion, that it makes it fo much the more precious, 
fas I have faid) not without the Indullry of him that ufetb it. He 
is Diligent or unskilful to obferve it, efpectally in4ong Voyages a^ 
Various Conrles; may be led into many dangers by it, becaule he frames^ 
not his Mind to the Rule, but the Rule to his Mind, imagining it tor be ' 
what it is not: And hence I foppole fprang that Culhm of placing 
die N^le, or Wires, a Point, or half a Poinc> to the Etdlwards w 
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the North-point of the Card, thinking by this means to Ihon the labour 
of ob^^ving the V^artacion; which indeed they might if the Variation 
were the famp in all Places, and at all times; but becaufe it is not, this 
doth often increaie the Error. ' 

But he that diligently oblerves the Variation, finds (as I (ay) no pre¬ 
judice in it, only it requires daily, or once in two or three Days^.half 
an, hour’s Work, and this Labour it doth abundantly recompenfe :/for 
by this means he knows at the prefent how to diretSf his Coat (e; and for 
the future, by thole Notes which he keeps'of the Variations and Lati- 
, tudes by him obfervcd, he knows (coming that way again) when lx 
iJrav^ near to any of thole Places where fuchOblervations were made, 
and lb falls the more certainly with any Place intended. 

There is further dilcovered of late, a Motion or Alteration in tlio 
Variation of the- Needle, and this^sfcarce yet cettainly difcovered. But 
comparing the Variations which were ob&rved about fifty Years palf, 
with the prefent Variations, it appears they are lelTer Eafferly and more 
Wefterly by 6 or 7Degrees, than they were at that time. For whereas 
the Variation hath formerly been oblerved near London to be nj deg. 
to the Eallwards, it doth now fcarce exceed 4 degrees. And there is 
the like Alteration (as I have heard by Ibme Mariners) in other parrs of 
the World; which we now leave to the farther dilcovery of Time and In- 
dulfry,and come to Ihew howto redify a Courfe by the Variation known. 


I . 

'The Taint of the Cowpafs upon rohich yon fail, and the VarJa- 
iion of the Needle known, tfi fnd the Rhornh or Degree^upon 
which the Ship hath Made her way. 



I T is bell that the Needle, or Wiers, be placed dirctily under the 
Flower det-luce, or North or South Points, of the Card, and fo 
in the Rules foibwing we prefuppole them to be. Now then it is 
be underftood, that the Needle having Variation (as for the moft 
t it hath) the Ship doth not make her way upon the Rhomb, or 
lot of the Compafs, which Ibe feems to fail upon, but either more 
the Right-hand or to the Left, according as the Variation is to- 
irdsiheJlight-handjOr towards the Left, and thatfo much towards 
one fide, or towards the qther, as that Variation is: We (peak not 

Variation only. Therefore for the 
of this Problem, you mull know how much the Vviation 
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and which way; and.how this may 6e dohe, we have briefly (hewed 
upon the nth Cafe of Righc-augled Spherical Triangles, and the i ith 
of Oblique which known, you may find the Angle of the Rhomb, or 
Line of your Ship’s way with the IVleridiaD, bung the thing in this 
Problem required, . 


A Ttdtle of the A»gUs <f every Voint M$td hdf Point 
of the Comfafs with the Meridian. 


North. I South. jOo oo] North. | Si 


S. hfW. 


S.S.W. 


N.N.W. SSE. 



4?' 
5 ' 

t 
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1 

I E.NE. 

. 64 . 

\ 

7 

E.hyN. 

7t 

\ e4. 

8 





50 37 

55 isTi.ff'.fyff'. S.£. 


W.NW. B.S.E. 


IV.hyN. E. 



84 22 

Wefi, 190 opj fPelt, 


lAdd Bait Variation 
' SiibcraA Weft. ] 


Add Weft Variation,; 
Subtrad Eaft, 


For the efleding whereof, we witt let down two ways, j the onefay 
the Pen alone, the other inftrumentally. If you do it by the Pen a- 
lone, although it be not hard to find what Angle every Point or half 
Toiot makes with the Meridian \ yet for your farther eafe herein,! have 
exprefled the fame in the Table before goingthic Q^rters of Points 
1 have omitted, becaufe the Steerage upon a quarter of a Point is very 
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)iDcerta!n» (tfie Points bttog undivided, as iilbafly they are for » 
Man is able by his Eye to guefi. very nearly which is toe middle be¬ 
tween two Points, but he cannot guefs fo nearly which is tite fourth 
Part. Yet if you defire any quarter, you may add to the next before 
going almoU; three degrees, namely, 2 deg. 4p min. 

Now then by tlu Magnetical Rhomb, or Point of the Compafs, and 
Variation given, to find the BJibmb^ you are to obferve tbeie two 
Rules following. ' 

i. If the Rhomb Mid Variat'm be both the feme 94^ from the Meriditut^ 
(jimely^^ botkte^ehe ri^ Hand^ or betle to the Left) add ^em together^ 
and that Sam it the true Rhomb from that fart of the Aitridian, 

Tet if that. Sam exceed 90 degreet^ fabtra^ it from 180 Degreety the 
Remainder it the Rhomb from the oppojae (art of the Meridian. 

'2. If the one he tomardt the right Handy the other temardt the Lefty 
fubtraH the yariation front the Rhembi and the Remainder it the true ' 
Rhomb. 

Tit if ihi Rhomb be the fmoMer Numbery fahttaH it from the Veriationi^ 
andthe.Remaindtr it the true Rhondt the other 9 t^, 

Tbefc Rules we IhaQ endeavonr to ifluftrate by Examples follow- 

In^ 

But firft fordifiindion fake, we fay the RhQmbs or Degrees from' 
the North towards the Baft, are towards the right Hand, and ib from 
the South towards the Wdl, but from the North to the Weftwards on 
the left Hahd, and fo from the South Eaft wards: For a Man’s Face 
being towards the North, the Raft is on his r%ht Hand^ ai^ the Weft 
on his Left,<^r. 

In like fort for the Variation of the Compafs i if it have Eafterly 
Variation, that is, if Che Necdk and Flower-de-luce of the Card ftand 
to the Eaft wards of the North, we fay that Variation is towards the 
right Hand •, for not only the North Point, but all the other Points 
of the Compafs direct a Courfe more towards the right Hand tl^n 
they would do if there were no Variation. And ib if it have Wefterly 
Variation^ that is, if the Needle and Flowcr-de-lucc ftand w the 
jjUVcft wards of the true North Point of the Hori^n, we fay, that Va- 
Tiation is towards the l^t Hand i Forarmuch as oot otdy the Nortfr 
Point, but iU the other Points of the Compais Hand more towards the 
left Hand than they would do if there were no Variation. Thirbc- 

»nig premifed, we come to give Examples of the twO'Rules before*- 
going. 
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Mxdmpk 1. Let the Magnetical Rhomb or Point of the Cotnpafs be 
North Eaft, and the Variation lo degrees to the Ea ft wards, I demand 
the true Rhomb ? 

Here the Rhomb and Variation arc both one way i 
that is, both towards the right Hand: therefore deg 

To the Magnetkai Rhomb being North Eafterly-;:'^-45 

'Add the Variation Eaftcriy ■ - ----- 


min. 
00 


• 10 00 


-- —55 CO 


The Sum is the true Rhomb North Eifterljr 
Example 2. Admit a Ship fails upon the North Point of the Com* 
pafs, and that the Variation be i o deg. to the Eaftwards; how doth 
Ihe make her way ? 

■ The Magnetical Rhomb is Notth •, that is,-00 00 

To which additfg the Eafterjy Variation -——-i o 00 


09 


The Sum is the Angle from the North part? 

• of the Meridian to the Eaftwards i 
Which Is almoft N. by E. and ib hath the Ship made her way. 

Example 3. Let the Point of tb^Gompals be Eaft y Poiitc Northerly j 
that is, from the North to the Eaftwards 7 -r Points, which is 84 deg. 
aa min. and the Variation, as before, 10 deg. to the Eaftwards, Ide* 
mand the true Rhomb ? 

To the Magnetical Rhomb, being North Eaft-- ■. 84 22 

Add tho Eafterly Variation —— -----1 o 00 

- The Sum is the Angle from the Nortb- 
Which fubtrafred from- 


— 10 

-94 

•180 

•85 


22 

00 

38 


Thererefts the true Rhomb South Eaftcriy — . ^ — 

Bxemtplc 4. Let the Couf fe by the Compafs be Weft and by South \ 
that is, y PoiaU froin the South to the Weftwards, or 7S deg. 45 min, 
and let the Variation be as before,! o deg. to the Eaftwards > what U 
the true Rhomb ? 

To the Magnetical Rhomb South Wefterly-- 78 45 

Add the Eafterly Variation^-—-— 10 00 


The Sum is the true Rhomb South Wefterly-—88 

You may conceive that the Rhomb and Variation are here both on 
way, namel^y both from the Meridian towards the right hand, f or' 
the Variation of the North Point is from the North towards the Eaft, 
and confequently of the South Point from the South towards the Weft, 
both cowards the right Hand bftbe Meridian, as the Rhomb ir. ~ 
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ExMfffle Let the Courfe by the Comp^fs be Weft, that», fironr 
the Sooth to the Wcftwards 8 Points, or 90 Degrees, and let the Va¬ 
riation be, as before, 10 deg. to the Eaftwards y I would know the 
irae Courle or Rhon^ ? 

deg.mia. 

. To the Magpctical Rhomb Sooth Weft-:—. .. ■ ■ .po 00 

Add the Variation Eafterly—————■ - " -10 pa 


The Softi is the Angle with the 7 _ 
South'part of the Meridian y 
Which fubtrafted from 


100 00 


There refts the true Rhomb North Weft- 


•»8o 

80 


©O' 

CO' 


Exarnfk^. Let the Courle of the Compafs be Weft ^ thati$,fron 
the North to the Weftwards S Points, or 90 Degrees, and let the Va¬ 
riation be 10 deg. to the Weftwards > I demand the troe’Rhomb ? 

To the Magnetical Rhomb North Weft-- " — po oo- 

Add the Variation Wefterly. . . —— -—ro 00 


The Sum is- 

Which fubtra^ed ftom 


ICO 00 
180 -00 ■ 
- 80 00 


There remains the true Rhomb South Weft' 

ObjeQ, The Magnetical Rhomb being here Weft 90 deg.wby Ihould 
k not as weU be counted from the South, as from the North ?' 

jlnfw. It may be counted from either: for as it is counted here from 
the North to the Weftwards, it faljs under the firft Rule, becanic the 
Variation is the lame way y but if it be reckoned from the South to the 
Weftwards, it falls under tbelecondRule, whereof we.now come to 
give ft)ffle Examples,. lup]^fing tbele already glren fnjficient to illu- 
ftrate the firft Rule. " 

ExmfU 7. Let the Point of - the Compafs be N. N. W. ainl the 
Variatiop i o deg. Eatorly j I demand the true Rhomb ? ' 

From the Magnetical Rhomb North Weft — ^--—22. 30 

Sul^traft the Eafterly Variation—>—•—^———-16, 00 

The Remainder is the true Rhomb North Weft “““t-—-*2 . 30 
Exdmfk ft. Let the Point of the Compafs be North, and the Varit 
ation Eafterly 10 deg. what is the true Rhomb.? 

Frmn the Eafterly Variation 


Subtraft the Magnetical Rhoolb N.W. 
JThe Bxmaioder is the true Rhonabl _ 
the ocher way, namely, N.£. S ' 


10 

00. 


Op 

00 


• 10 Po 
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^bje 9 . The ^gnetical Rhomb may as well be named North Eaft- 
erlyodeg. omia. 

^nfw. h: may \ bat then It is fubjeft to the firft Rnley as in the fe- 
cond Example. 

Example 9. Let the Courfe by the Gompafs be Weft, that is, from 
the Nwtb CO the Weftw>ards, 8 Points, or 90 Degrees t and kt the 
Variation be, as before, 10 deg. to the Eaftwards i what is the true 
Rhomb? 

From the Magnetical Rhomb N. W. — --—90 00 

Sabtraft the Eafterly Variation——-—10 00 

There refts the true Rhomb N. W.-—-— -8© 00 

Here the Magnetical Rhomb might as well have been South Wefterly 
fio deg. and fo k bad fallen under the firft Rule, as in the Example. 

Example 10, Let the Courfe by the Compaft^be Weft, that is,frora 
the South to the Weft wards 8 Points, or 90 Degrees, and let theV** 
riadon be id d^. to the Weft wards, 1 demand the true Rhomb ? 

From the Magnetical Rhomb S. W. -■—« 90 00 

Subtrtdt the Wefterly Variation — ■ ■ .i., . ,,10 00 

Tt^ Remainder is the true Rbomb R w. -■ .. —--^80 Oo 

If ^e Rhomb here bad been teckoned from the North, as in the 
lixth E^mple, it had fallen under the firft Rule.. 

And this may fuifice for the illiiftracion of the two former Rules in 
thelblution of this Problem. 

is here deferibed, confifting of twt) Circles i the one Wng the nether- 
moft, divided into 4 Qpadrants, and every of thok into 90 deg. num* 
bred from the North and South Points, towards the Eaft and Weft. 

The other, heiii»the uppermoft,. and moveable about the Center,, 
divided as the Card of the Compafs mto XXXII Points, and tbofe o- 
gain fubdivided into Halves and Quarters. 

For if yon. tuTB the North Point of the upper Circle, from the 
North Point of the lower fo many Degrees, and the fame way that 
the Variation is, and then look in the fame upper Circle for the Mag-lj 
neticafCoorfe, or Point of the Compafs propoftd, you lhall find rigM 
under it in the nether Circle, what number of D^reesthe fame is d 2 
ftan t from the N. or S. Points of the t rue Meridiao towards the E. oA 
W. which is the true Rhomb here required. ^ 

As fuppofe the Variation to be i o deg. EafteHy, and the Cbaifeiry 
the Compafs Eaft, half a Point .Northerly, and cbere^be, reqaired the 



fetuc Rhomb 

A 


Digitized by 


Google 



Seaman’s piartice, 

I turn to the North Point of the upper Circle frM the North Point 
of the lovrer lo deg. to the Eaftwards *, and then! Jock in the upper 
. Circle for Eaft half a Point Northerly* and right under it in the nether 
Circle 1 find 85 deg. and about one half numbred frona tbeSouth part 
. of the Meridian towards the Eaft *, therefore I conclude* that the true 
Rhothb required is* from the South towards the Eaft, 8$ 4 deg. and 
fomething more. - . 

By this yon may readily find the true Rhomb for any Coorfe and 
Variation given. 
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C H A P. XI. 

- To keef A Reckomng of your Longitude^ a»d fo to fet do0» 

A Reckoning by Longitude And latitude only. 

I N this Example b^ore guMn of a Jparnal, we hm in the l atJkaod 
laft Colamo, exprellM in fucb places as it leemedmolt reqai(ite,tbe 
Longiiodes : We come now to mew how the fame may be hnown *, 
And firft. 

By tht Kkmb end iatitudegivttin to find the Differetiee tfLmgitiuU. 

As the Radios is in proportion, to the Tan^tof the Rhomb > 

So is the Difference of Latitude in Meridional Par^y 
To the Oifierence of Longitude in^inutes. 

As, let the Rhomb be North fiafterly 48 deg. and a Shipto^ 

run upon this Rhomb, from the Latitude of sx-deg. 25 min. into cte 
Latitude of 34 deg. 34 min. there is required the Dimrence of 
gitade. Here, 

The Meridional Parts anfwering to 34 deg. 24 min. .aaoo 

The Meridional Parts for 32 25 .2058 

The Difference of Latitude in fucb parts fa - -—,—-r—142. 

Say then, as ^dius fa in proportion ! ’ 

TotheTaogentofitheRhombj t.48deg.Domin. ——r* io.045d‘ 
So the Difference of Latitude in •fiferid. Parts .».~ ^i42 2.1523 
To the DtS^renee of Longitude in Minutes ■ — ■■■ ■■ 158 2.1979- 

Tbefe Minutes conecrted into Degrees, arc 2 deg. 38 min. whichjj^ 
the Difference of Longitude required, as the fame isexprefled in tWF 
Journal againft the atjf of F*ir*4ry, 

And thus failing upon one and the fame Rhomb,. you may find the 
Diff. of Longitude •, and fo often as, you alter your Rhomb, fo often 
working by the fame Rule, you IbaU have all the Differences from pface- 
to place, which added together, make the whole Diffl of Longitude. 

But you may alfo find the Difference^f Longitude near enough at 
one Operation for many fereral Rhombs and Oiftances,providcd thofc- 
Rhombs differ not much one from another. As in the former Journal 
from February till the 2</of March, 1 fail by feveral Rhombs and- 
Diftancesfrom the Latitude of 43 deg. min. into the Latitude of 
" deg. If you would find the Difference of Longitude hereto an- 
gUpat one Operation, it may be done his Rule. Ai 
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As the difetcocc of Longitod? in Miles, 

Is tp the departurefrom the Meridian ia Miles V 

So is tbediderence of Latitude Meridional Parts* 

To the difference of Longitudein Minutes* 

As in that Example* the difference of Latitude for all thofeCourl^ 
as in the Morth Column appears* is 2444. 

The Oepartjare frotp the Meridiiu* astheiit the Ootoran ap> 
pears* is 5301. " . . 

Tlw Merid. parts forfChe Latitude'of 43 d^. 5$1i)in- are 2939' 

The Merid. parts for the Latitude of 58 deg. oooiin. arc 3 292 

The Difference of Tatitudein Meridional Parts^ is '353 
Say then. As the Difference of Latitude■ > -. 2444 6.6119 

To the Departure from the Meridiao-5.7994 

S6 the Difiereace of Latitude in Merid. part^ 353 2.5478 

To the Difference of Longitude in minutes 901 2 9591 

Which reduced into degrees, is 15 deg. ro min. And added to the. 
former Longitude 2*1 deg. 28 min. gives the prefentLoagit. 36 deg. 
3f8 min. for the 2d of Aiinrrlii. 

The like may be done for the Account from the id of AUrch to the' 
ythoftbefamCfC^c. 

Rut if your Coorfes and Diftances run,bean near to one and thefam; 
Parallel or Latitude* (as in this Journal they are from the ^rib of M»rch 
to the 8'!', and from the Stir to the toth) then it is fuiffeient to find 
what Longitude in that ParaOel is anCwerable to the Miles of Eaftiog' 
or Wetting* or Departure from the Meridian, by this Ru]& 

As the Sint Complement of the Latitude of chat ParapBl* - 
is in proportion to Radius* 

^^o is the number of Miles in tbat Parallel, 

W To theDiderence of Longitude in minutes. 

As from the $th of March to the 8tib* the Latitude was near 50 deg. 
the Eafterly diltanpe 28^ ^ Milestherefore for the DiSerence of 
Longitude, fay i 

As Sine Complement the Latitude* /. c. 50 deg. o min. 19 > P 
To Radius * 

So is the Departure from the Meridian- —186 8 3.2714 

To the Difference of Longitude— -^——-290 6 3.4633 

Thus it appears, the'Diflerence of Longitude is almoft 291 min. 
J^ich is 4deg. 51 min. and this added to the Longitude upon the $th 
*>t Afarchy namely, to 46 deg. ya min. the Sum is 51 deg. 43 min- 
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tlie Longitude for the 8th of Mtrcb ; the like might be done for the 
jrdthof Mtub. 

And though this laft Rule be then fttteft to beufed, when your Gourfe 
K near Baft and Weft, or your difference of Latitude.little, yet it may 
allb be ufedat other ttm^ in (lead of the two former,wiihoiit any great 
Errcft, if ^(xi take thfe middle D^fde of Latitude, offoinewhat more, as 


in the former Example. 

The Lattitude upon the ayth of Ftbnuny is—-—■—- 

The Lamude upon the adof a 

The middle Latitude, or fomewhat more,h-^ —— ■ 
Say then; 

As, Sine Oomplement the Latitude/ 1. 46 deg. 10 mki. 
To Radius ; 

So the Eafting or Departure from the Merid. 6;o 

To the difference of Longitude——-;—“909 

Which is almoft 910 min. or i; deg.' 10 min. as before^ 


deg. min. 


« 3 - 7 #94 

7 3-9J89 


And thus you may in the lath and laftCdumn of your Journal let 
down your Longitude, (b often as you think h requifice; and fo in the 
two laft Columns you (hall haTe me Subftance and principal (cope of 
your Reckoning ; namely, your Latitudes and Longitudes, which 
whenlbeyer you deftre to fet down in Mtreatar'i Chart, orin the Tolar 
Chart, or in any other, graduated with degrees of Longitude and Latt* 
tude, you may readily do it;. 

As if I would let down the Sum of thefofefaid Joucnal from the 19th 
of February to the loth of March, I find againft the 10 th of Martb the 
Latitude to be 49 deg. 5’4 min. and the Diiforence of Longitude ^4 d^. 
y; min. Therefore in the Latitude of 49 deg. 54 min. I draw an occult 
Parallel, and reckoning from towards the Eaft ^4 deg. 

n min. I draw by that Longitude an occult Meridian; the interfedion 
of this Meridian with the aforelaid Parallel, is the Tcaverle Point, or^ 
the point reprefenting the place of the Ship : and the like is (tr te uos.^ 
derftood of any other. Jf 

This form of keeping and exprefling a Reckoning, is (as I conceive^ 
moil apt and agreeable (of all others that I have feen or thought upon) 
to all forts of Charts or Map, and to the it (elf; and to all the 
kinds or ways of Sailing, that are or may be u(^. We will here add * 
fome other Propofitions which may fotpetimesbe 6f good and necelTa' ^ 
ry ufe in it. i 

Q. ^ rh 
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Tii tUtomb mJ D^mnee of Latitude giving u fiid ijt the 7 ahlttbe Di- 
fiance in the Rhombi and the Dtfartnre from the Meridian tberttoaufive- 
rabict See. 


H OW to find tbe Nortbkig or Soothing, that iv the Diftanee in 
Latitude \ as allotbe Ealiing or Weftiogr that the Diftaoce in 
Longitude', or Dejurtoce, from the Meridian of anyRbembi fijratiy 
diftance run upon it» we have before Aewed: the like Operation is io 
thefe Propofitions following; namely. 

The Rhomhand Difianee in Ltaitudegiven: tofmdthe D^ame kttht 
Rhomb and the Eafiit^ or fFefiitig. 

9. The Difianee and Difference in Latitndegiven: to find the Defartnrt 
from the Meridian and the Rhomb. 

■ 4. The Difference in Latitude and Departtere fiom the Meridian given t 
to find the Cmrfe and Difianee.' 

y. The Courfe'and Departure fi^om the Meridian given : to findthe Diffe-^ 
rtnee of latitude and IHfianee. 

6 , The Difianee and J^arture fiem the Meridian given i- tofindtbe Courfi 
and Difference of LtUitude. 

So that with the fkft before>handled, here are fix Propontions, and 
in every one of them two things reqoir^; and fo they become twelve. 
We wdt npt ftand to give Examples of them all, but only of thofo 
which are moft uleful, the reft may be by them conedved. 

And firft, to find the Eafiing or Wefting of any Rhomb for any dif^ 
ferenoe of LatHude. 


Admit a^iip run North-Eiilicri|y 60 deg. (that is,N. B. by E. and 
aTmoft half a Point Eafterly) till loe have altered fheLatitude 4a min.^ 
how much is Ihe departed from the Meridian ? 

. I run down the Cohimn under 60 degrees till I find41 Miles, or 
4x0 tenths, andagainft k in the adjacent Column I findyao tenths, that 
is, almoft 71 Miles; wtuch is the Departure from the Meridian to the 
wardo 

you Would alfo have the Difianee upon the Rhomb, it is right a« 
tb^ munjberS'in theColumn oCDiftances, being in this Example 
Miles. 

‘a Exanepdt. But admit fte ran Noith-Bafterly do deg. till fhe alter 
t Latitude 1 deg. 32 min. what is the Eafterly diftance ? 

^ This i d^. 32mm. is 9a miles, or 920 tenths: for which if lioOk 
Column under 60 deg. 1 fi^ no number fo great, but the gtear 
■*m*a9bcf there it fooj which fobftraded from 920, there remains 

4x0 t 
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410; therefore in that Column under 6o deg. Hook loo joo . 

lor thefe two munbets, luinely 500 and 410^ and 84 420 728 
uainfl the firft in the adjacent Column 1 find 866, .-• ' ' ' ‘ 

andagainft the fecondyiSjwhichlletagainft them 184 920 1^94 

as above appeareth: and fo adding them, I find for 

thkdifierencc of Latitude, ^ Departure from the Meridian to be 

* further you defire the Diftanoe run upon this Rhomb^ you ^ 
intheCcdumn of Diftanoes, right againfi the fame nombers, as irtthe 
Example above appeareth, where being added, k ameunei to 184 miles. 


The Diltance mi D^ermet in Lathnit givin ; to fni tbt Rbemh 4 ni 
Defortnre f-m the Aieridim. 

A Dmi&a Ship run upon (bme Rhomb between the North and the 
Eidf 84 Miles, and then have altered her Latitude 4a min. the 
Queffionis, Upon what Rhomb hath fhe run, and how many Miles 
SniietotheEaftw^rdsinLoogi^e? . «a 

I run crofs the Table towards the Right hand, looking 10 every nrit 
Column of Diftances for 84, tilllfindagainft itin one ofiheadjaccnt 
Columns 4x0; at the Top of which Column over 420, there is 60 d^. 
fhewine the Rhomb to be North Eaftcrly 60 deg. allb againft 429 in the, 
adjacem Column, 1 find 728, which Ihewcth the Pittance to the Eaft- 

wards to be almott 73 Mile** , ^ ^ 

z Examle. But if the Dittance run be 184 Miles, and the Differe^e 
of Latitude 1 deg. 32 min. and there be required the Rhomb and Di- 

- ftaneeso theIBaftwardsi ^ j . 

Becaufc the Column of Dittance extends but to 100 Miles, and the 
' Dittance here given is 184 Milei, yon may take the half thereof, which 
is 92 Miles, likewtte the half of 1 deg. 32 min. which is 46 Miles^^ 

or 460 tenths? and then look, as before, where you find 460 againft 9 n 
for therein the Top of 'the Column you fhall find the Rhomb, which 
in-this Example b 60 deg. Ihewing that the Rhomb is from the North 
Eaferiy 60 deg. and in the adjacent Column againft 92 and 4*^° 
ftatl find 797, which doubled (becaulc it is for the half) is 
ing that the Departure from the Meridian to the Eaftwards is 159 
k^Ies. TTiefe and the reft may alfo be pei formed by the Dt^rine of ^ 
flam Trianih, » we have formerly fliewed. 
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A Lchough the Time bb allready exf^red which 1 alined for thir 
Work^ and mitieown more urgent occalions call me away/ yet 
teeing it i$ oeceflary in Navigation to take notice of Currents^ and to 
make a competent Allowance for them; I will briefly fet down certain 
Problem*, Qich a$ I haxe fometimes thought upon,- whereby a Man 01x3^ 
the better conceixe and judge of that Allowance, the rather for that I 
know not any that haye handled it. ■ 

Firfi then, it is to be conceived, that 'a Ship or other Veffei failing or 
rowing where there is a Current, hath a compound motion arifing of 
two different Principles; namely, of the Current-and Ship.’s way : io 
that here are three motions to be confideted, namely/two fimple, and 
the third compound of them, Thehrft Hinple Motion is that of the Cuf> 
rent, udiereby it mo.veth, and is to move, other things that are in-it 
the fame way. The fecobd of the Ship or Boat, as h moveth by Wind 
or Oars, or is apt to be moved, if there were no Current. The thirdj. 
compound of them, is the Line of the Ship’s true Motion. The firft we 
can the V^ay or Motion of theCii^enti thetcontl, theWay orfimple 
Motion of the Ship, j the third her compound or true W ay. The t wo- 
fimple Motions being either of them according toright Lines, and unt* 
fbrm>vin the Problems fbnpwing wefoppofe them to be.The third alfo, 
which is compoied of them, is a right Line ; for 'whether the Ship fail 
diredly oppofite, again!! the Current, or diredly with it the fame way, 
or whether, the onecrofi the other at Right* Angles or at Oblique; yet 
fiill either motion being diret^ and uniform,they both together beget a 
right-lin’d uniform-motion, becaufe the one retaineth to the other one 
d the fime proportion in every Point; And according to thele grounds 
i proceed in the Problems following, to determine the Proportions of 
try nf thefe motions, and the Angles they make one with another. 
AJmit a Cssrrerst ran Eejl } Miles an Hoser, assd that a Sbif usi^r Sait 
rsm Wefi direStly againfi it 6 Miles an Hoar in her fimfle Metim^ ^ 

' trm or eosnfound Motion ? / 

rom the Chip’s Ample motion——— -— miles „ 

^btrad the Current----—.—..—... miles 

■* *^*^mainder is the Ship’s true motion* — . —— 3 milc'. 

»too Shipi tiac Way is to the W^wards 3 miles an Hour- 
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a. Ai*nit » Current runlVefi 6 Miles an Hour^ and that a Ship under Sailrun 
direSly againfi it f Miles an Hour bj the Log'. What ss the Sbtfs com' 
pound Motion, and "which wt^ ? 

Frbi-n the Current, being the greater-—■ ——6 Miles, 

SubtraA the Ship’s Ample motion*- - —;*-^-^-5 Miles^ 

There remains the Ship’s true motion---1 Mile. 

Which I mile fliews, that the Ship by her compound motion falls 
aRern, that is, moves to the WeRwards i mile an Hour. 

In theexperimental PraiSiice of the two former Problems it may feem, 
that a Ship or Boat ib ordered, hath alfo a motion tb the right-hand or 
to the left; But this comes to pals, becaufe it is hard,' and in a manner 
impoflible to Rem a Tide or Stream lb exadly, but that the Ship will 
fwervc Cor yaw, as they fay) either to one fide or to the other, 
j Admit aCurferst run Eajl j Milts an Hour, and that the Ship alfo run Eajf 
j Miles an Hour by the Log j ffhat is the Ship's true motion ? 

■To the Ship’s Ample mouon- ■ — ——-*~"3 Miles, 

Add the Current- ; ' Miles j, - 

The Sum is the Ship’s true motion——-—-Miles. 

‘ So the Ships Compound or true Way, is Eaft 6 miles an Hour. 

4.' Admit a Current run Eafi 2 Miles an Hour, and the Ship South 6 Mies- 
an Hour : What is the Sbif s true motion^and which way t" 

In handling of any Art to avoid circiimlocution,there are ulcd Terms' 
or Wo^ds of Art^ferving toexprefi briefty the things handled. And for- 
afmuch as this Subjed hath not been formerly handled,nor the Principles' 
or Grounds thereof liid" (lb far as I know), we will adda few luch Terms ^ 
as may leem moRnecclTary, exprefling here what we mean by them. 

Let the Line-ALB run from A to the Southwards-, and- 
BD from B to the Eaft wards j, and let AB be in propor¬ 
tion to "BD^ as 6 to 2, or ; to r. 

Then doth ABreprefent the Line of the Ship’s Ample 
motion, BD the Motion of the Current, ^d AD.the*<* 
compound motion of the Ship. \ 

And DAB is the Angle contained between the Line 
of the Ship’s.Ample, motion, and thoLine orirer wnr; 
potirid or true Motion, which for brevity fake we y. j';? j 
henceforth call the Angli of Deflemm Allb ADB i'/the | 
Angle contained between the Line of the Ship’s com*^'^ 
pound motion, and theletor drift of the Current,whicli 
'ite caiy the Ahgk (f Ref effiom. 
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Laftly AKD is the Angle contained between the liheof .^hiShip’l 
Ample Motion, and the fee of the Current, wluch we will Call the An- 
git of Jncidenct. 

Ithen for tbt Khomh, the frofortitn is tbm : 

As (he Anlple Motion ---AB 6 Miles ——eo. ar. 

Is to the Current- — .. ...■■BD a Miles- ■ - — 

r So is Radius, 

f To theTangentofDeflexion r.--DAB 18 deg. 26 min. ——es yajo 
So the Rhomb upon which the Ship makes her way ^od, is South 
' 1 3 deg. z6 min. EaAerly, that is, S. S. £. 4 deg. 4 min. Southerly. 

2. For the Ship's true Way, or eompostml Motitm. 

As the Sine of the Defh^ion f, - DAB 18 deg. 26 min. ■-■■■ ■ o.yooo 

To the Current-DBa Miles---o.joii 

So Radius, ^ ■:- 

To the true Motion ———AD d —0.8011 

So the Ship’s Compound Motion is 6 iV.- Miles hourly, that is 6 j 
Miles almoA. 

^.A Ship fadifFefi $ Jsys tmther,hvtht Log.72.y Mile : hut there it a Current 
nil tbit while jetting to the Southwards 1 | Mtlts an Hota : I demand bow 
fie hath failed, and bow far ? 

The.Current fetting i ; Mile an Hour, l^s in 5 days 180Miles; 
Therefore, 

As the Ample Motion—— —-AB 72.J: Miles^— . 1 » m > 7 .i; 97 
^Isto the Current—— ——DB i8o Miles-r^—— 

^So is Radius 

To iheTangent of DeAeftion r.-D AB1 j deg. yy min.— 9- ;9y o 

Fat the Di^ance. 

' As Sine-oompl.the Defle< 3 ioo fc.- DAD 11 deg. 57 min. 

Is to the Ample Motion -AB 72 7 Miles-- 

"is Radius 



—fo.oi^o 
—^2,8603 

the compound Motion --AD 747 Miles—— —2.875 5 

the Ship’s true way is Weft foutherly 15 deg. 57 ihin. or South- 
rly 76 deg. j min. 747 Miles. 

sUp fails Wefi j dart together, hy the Log. yxt Miht, in aCssrrent 
itig to the Sombwards, )md that j^ds that fit haw altered her Latitude 
3 Degrees ; I demand the Mctm tf the Csttrent^bt true Rhomb, and true 
»ay *f the Ship ? 

Queftioo diiferethlittle from the former; for fcdng the Difib- 
mtitude is 5 dkg. oiemoticn of the Coi^t is i8o Miles; lb 
^ Ship’s Anij^e motion, jind the motion of the Correnr, 
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<j, A Shif M 6 Ho»$ fails from a eortain Cafe or Head land SontS, 3 c Miles ' 
by tb*T^M * Current jetting Eafierly j and then offerving the fame Cafe, 
he pods that it hears N.NJV. I demand bow fafi that Current fits, and bow 
far (he bath failed ? 

' As let I Ship fail from A toivar^ B South Miles j but by meansof 
^ Currem we U driven more Eafterly, namely to D ; from whence 
fetting the Cape k, it is found to bear N.N.W. And feeing the Current 
iea fromB towards D Eafterfy ; therefore the Angle of Reflexion BDA 
it 6 Poiots,thatis irj deg. ;p mm. Here then is (landedthe Dklance 
AD, and rbe drift of the CurKht in that time BD. 

As the Sine of the Angie of Deflection fi BDA 67 d. min.— >0144 

To the Ample Motion of the^ipAB 30 Miles-=—1.4771 

SotheSineof the Angle of Deflexion/DAB aid. 30 min.-9«57;^ 

To the Motion of the Currenr BD ■ ^ i 7 o 8;7 

And further, 

As the Sine of the Angle of Reflections/BDA ^yd, 30 m.— .0344 
Tothe Difhmee run by the Log AB 30 miles,—-—— 

So is Radius, 

To the compound Motion of theShip AD 32 ——i.ciiy 

And thus we pad tim Current to fet 12 that is near 12^ Miles- 
in d Hours, and the Diftance ruit to be 32 1 Miles almofl. 

That thf thing may be better conceived, we will ufe two or three 
Ex^I^s more familiar andobvious to every Man’s Experience; yet 
groaned upon the fame Principles and Reafons. 

S. A4"tii that Tulis-Piirs hear from hWlmgfigate'&Am 'Sotttb-wefi fisstberfy, <j 
nasnely, Soutb-wefierly 40 Degrees^ and he difiant 80 Voles j and fuppoje 
the Tide Ebb to run tbstt. Eafiward 2 \ Miles an Hour, and that afsf^ h 
of 0«rs rowit^ 4 * Miles an Hour, wouldgo fireigbf over, pom the firfi to 
- tbefi(0'ul: how jhall they row over i namely, upon what Degree or Voint of 
the Compafs, and bow far fitaU they raw taget thither,and in whft time ? 
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iJf BUl^fgfifiairt, D ruks-flaks, AE the Ample 

Motion of the Boar,. EDthe MocioR of the Gurjmit, then is A the 
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Angle of DefIe( 9 ;ion, E the Angle of Incidence, D the Anglo of Re^ 
flexion, I;o deg. or JO deg. 

' As the fimple motion of the Boat-AE 4 \ miles—— —~9. J4^79 

Is to the motion pf theTide-- DE 2 5 miles——— —^0.59794 

So^he Sine of Rt^edion -Ds jo deg.->——. - 9.3^428 

To the Sine of ©efleAion—As 23 deg. j min.-*^.6289^ 

Thus then the Pofition from A to D, being South-Wefterly 40 deg. 
and the Angle of Deflexion A 23. deg min. thePoflcion from A to¬ 
wards £, is South weAerly 63 deg. 3 min. that is, W.S.W. Southerly : 
And lb muft thole Oars row to go ftreight over. 

Secondly, For tbt D'^*na HE. ' 

From the Angle of Reflexion-—-—D 50 deg. 00 mirt. 

Subtraft the Angle of Defle<ftion —— A 2 } deg. 05 min. 

And there refls the Angle of Incidenpe—--E 26 deg: jy min. 

As the Sine of Incidence.——26 deg. 57 min——3.54570 
To the true Diftance,—— AD So Pol«,-—— —1.90 309 

So the Sine of Refle<^n—r-/D jo deg. 00 min—-“9.8842 jr 

To the fimple motion————AE Pole^^—- - — '2.13104 

for the Time. 

Seeing 320 Poles makea mile, and they row 4 4 miles an hour, it is 
1440 Poles in an Hour; ib the proportion it, 

As the fimple houdy motion—^. . .1.440— — d.8426 

"Bo the fimple motion beford found-13 f r»-—2.1310 

So is an hour in minutes > namely ,■ -» 60 min.- -- -1.778 c 

To the Tipe required in minutes-——— - j tU — —^o.75'o7 

And m long will they be rowing over. 

9 . But fiipp^ they row harder, to go a pjorter tuti namtfyfrv gv^owti-wejt 
hy tVefi !' How fall mujt thy row to go fireigbt over, and bow /sr, md 
inwbattmei ' 


K Then feeing the Portion from A to D is South-weflerly 40 deg. 
with weft by Weft is South wefterly y6 deg. i j min. therefore the 
lof DefleAioQat A,is i6deg. ij min. the Angle of Reflexion D 
ire, Jo deg. 00 min. the Angle of Incidence £ is 3 3 deg. 4j min. 
s Sine of Deflcftionr—^/A 16 deg. ij mio.-<——— ffj** 

e motion of the Tide — DE 2 1 mites- ■ ■ -' *“"—0.39794 

t Sine of the Angle of Refie&ion D ^o deg. o min. — 9.88425 
- ic fimple hourly motion of the Boat AE 6 iwJ— —0835 ;o 
*ti “ the hourly motion of the Boat, namely, mites iii 
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‘ Steondly^ for the fimple Metion. 

As the Sint of Incidence /. E 33 deg. 45 min. 0.25525 

Is to the true biftance _ AD 80 Poles 1.90309 

So is the Sine of Reflexion / D 30 deg. 00 min. S.S8425 

To the fimple Motion . AE 110 ^ Poles 2.04250 

Thus it appears they muft row r i o -J-r Poles to get over. 

'^y-t fi' the Time. 

The hourly Motion before found 5 -?44v reduced 

into Poles, is ' 2.1904-^ 

As the fimple hourly motion 2190 5.65956 

Is in proportion to an hour, or 5 o rain. 1.77815 

So is the fimple motion before found iic 4 - 2.04250 

To the time required j 4 J 4 _mln. 0.48031 

And fo long they will be rowing over. 

10. But admit a Sculler rowing 3 miles an hour^ muld crops freight over at 
the fame time, upon what Point mu/l he row, and how far, to^t thither, 
and in what time will he do it ? 


Firjl, for the Angle of Poptien. 

As the hourly motion of the Boat A E 3 miles 9.52288 

To the Sine of Refiedion Df. 50 deg. 9,88425 

So is the hourly motion of the Stream DE 2 4 min. 0.39794 

To the Sine of Dtfledion^ A 39 deg. 40 min; 9.86507 

Now feeing the Pofition from toTnlU-fiairs, namely, 
fiom A to D, is by foppofition to the Weftwards of the South 40 deg. 
and the Angle of Defledion A is here found to be 39 deg. 40 min. 
tlierefore the Pofition from A to E is from the South to the Weftwards 
79 deg. 4er min. which Ts'W.and by,S. and almoft t deg. Wefterly.and 
fo muft that Sculler row to go ftreight over; 

Secondly, for the Difance KE, deg. min. 

From the Angle of Reflcdion _ ^ D 50 00 

Subtrading the Angle of Defled'ion A .39 4* 

Thererefts the Angle of Incidence ^ E 10 2d 

As the Sine of Incidence / E. io deg. 20 min. - .745iJ 

'To the true Diftance AD 80 Poles . 1.903091 

So is the Sine of Refledion fD$o deg, do min. 9.88425 

To the fimple Motion AE 341 4 -Poles *-5335^ 

And thus it appears, that though the Diftance of the two places be 
but 80 Poles, yet, if according to the QjiieftioOf he rows but after 

R 3 milcf 
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3 aa tour, and the Stream fet after 14 miles an hour» tfien be 
nmft row 341 4 t Poies, togoflreightover. 

'Three owles are 690 Poles', faytben* 

As the (imple hourly Motion 
To the fimple Motion before found 
So b an hour in minutes, namely 
'to the Time required in minutes 


960 

34»tt 

Nomin¬ 


al 


) f 


7.01773 

a.533S8 

1.77815 


*.3*^46 


ins it appears, that the time requifite to row over, rowing 3 
hour, b 2144? minotes whereas'we found before, £at 



And thus I 

aoiin an hc_., - ... 

ro#iiK there 44 mites an hoor,they might row over in yfvr minute^, 
whicbirfittlemore than a fourth {Mit of the Time. 

There might bejother, and that great variety of Qpe^ons of this 
naourtiprt^fed and reMved,maey of good ufe in Pradicetwbich the 
Watermen, by daHyexperieace without other Rules, are able to gueis 
at fomething nearly, fuffictng for their occalions: My intent in thefo 
cfpedally) js to explicate the compound Modon of a Ship, or other 
VeOel, failing m rowing where there b a Current > which by inch fa- 
miSar Examples maji uem more evident. I cannot inllft npon them 
by reafon of my other occalions, nbr (pend that time in tnefo here 
haiidled, which eift 1 Ihould havc^one^ whence if any defeat or roit 
mheibonid ai ifc, if the Reader be ^teafed togiyc me friendly notice of 
it, l lhaQ as thankfully accept it, and reform it. Weporpolenext a 
QneSion at,Sea, which let be this. 

I r. 7 here it a Current at Sea^ fettittg Eu/i r 2 tf^et >^24 botert, a Sinf 
falls in the time frm a eertam PartWefi Sftttb^i^fix Jegfs \ 
then returnittg thence, uni fading Nerth E/^yuid fy . Jihet k 
fats pith the Pert from vbence ^ firfi itfarttd: I demand phep her 
Dead Reckanmg teas outpuedt, and pint ha^ again, and hep far thefi 
two Pertt-pere afun^^ andiifen phot Paint af theCempafs ? 



Current ftt from E towards D, and let the firft 
-oe A, the ficond F, and let ^the Courfe outwards bound be 
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tepreftiited by A Ef and the Coarfe bomeivard by b A, t^e. 

And foraTmoch as DE, is an Eaft and Weft line* and A E Weft 
Sonth Weft, therefore the Angle at E is 22 deg. 30 min. and by the 
like reafon,tbe Angle at D is 123 deg. 40 min. or 55deg. 15 min.and 
the Angle at A 33 45 min. and E D, being the fetting, of the 

Current for 9 days, is 108 miles. 

Fir 0 thcMt fir the DeAd Reekemn^ eutWArdtt ttAmtly^ A E. 


. 2 S 5 itf 

^.$8284 
1.8715 a 


As the Sine of the Angle at hf. 33 deg, 45 min. *2552^ 

To the Line DE 108 miles a.03342 

^kfthcSincofthe AngleD/ 55 deg. lymin. 9.91985 

To the Line A E 74 t 4 miles 2 . 2 o 3 s 3 

Thus AE bis Dead Reckoning outwards is 1 d 

Stcendfy^ fer AD. 

A$theSineoftheAogIeDAE/'.33 d<^. 45 fflijD. < 255 ^^ 

Is to the Line DE 109 miles 2 ^ 933.42 

So is the Sine of the Angle.DEA/22 deg> 30 min; 9.58284 

To the Line AD 74 tv miles 1.8715a 

Which 74 miles is the Dead Reckoning homeward^ 

Thirdly, fer the jittiU DAF or DFA. 

The fide AD is found 744^ oriles. 

The fide DF for three days is 35 miles. 

The Sum of both is no^r- 

Their difference is . 384.^- 

The Sum of the Angles DAF and DFA 5*5 deg. 13 min; 

The half Sum is 28deg. 74 t»i«. 

• The frefertim^ 

As theSiMn of tbekrfide^- • hot 4 ' 7 * 9 S 7®3 

Is to their difference 38-rr. i'58433^ 

SoisthcTangeirtof 28 d eg. 074 _ 9 - l ^ lo6 

To the Tangent of lod. 32 mio. 9.26932 

Which added together^ make the An^Ie DFA 38 deg. 394 - 
And feeing the Rhomb from F toD is Eaft, and the Angle DF 
38deg.39min.4 ■, therefore the Rhomb fromF to A is to the tSort* 
wards of the Eaft 38 deg. 39 mio* 4 V that is, N.E. by E. almoft half 
PointNortherly ^ which is the Rhomb from the fecond Port to the fir 
Lalily, fir \ F the Difence if thefe tm Fmlt^ 

As the Sine of the Angle DFA/38 deg. 39 4 
To the Dead Redioning 

home''aids ADj 74-~ miles 1.87*5* 

R 2 So 
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So is the Sine of the Angle D/I $6 deg. 14 min. 

To the dUlancc AF 99 frT miles 199571 

Thus the true diftance of tbofe two Ports is 99 miles,. and> Ibmt- 
whatfflore. 

Snndfy other Qpeltions of like nature might be propofed, which to 
him ^at well underHandeth thefe, will not be diiBculr. 

Thefe Principles a little enlarged, may further with a few Experi¬ 
ments be applied in the difcovery of fome Myftcriesin compound Mo¬ 
tion, not yet divulged, tho much endeavoured.by fundry famous Men 

inftreral parts of Europe •» but thefe we lhall not touch at prcfcnt. 

.1 

32 . To find whert tb&e ii A Current 4t Si* i alfo tphich 
it fits, And.hen faji. 

- This may be done«by comparing the Reckonings outwards with the 
Reckonings homewards^ whereof we Ihall give an Example or two. 

FirftiAdmita Ship fail frota a certain Port,by one or feveral Rhombs 
'or Wftances, till flic arrive at the fecond, and there find, reckoning by 
Courfe and Diftance that file is more Southerly than the Port from 
which flic departed by 54» Miles, and more Wefterly by 145 Miles*. 
But,by his Reckoninghomewacds, when he arrives again at the firft 
Place, he finds hirafclf to the Northwards of the fecond 541 Miles, as 
before,andto the Eaftwards 305 Miles. Now fuppcCng he was 3 days 
outward Bound, and 5 days homewards Bound, 1 would know which 
way the Current lets,and how fait ^ Here,becaufethe Eafteriy Diftance 
homewards is greater; than the Wefterly Diftance outwards^ therefore 
from the Eafteriy Diftance 305 railas, febtradt the Wefterly Diftance 
145 miles, the Remaider being 1 60 miles, is the motion ofThc'Cm-fenc 
to the Weftwards. 

And thus it appeaai, that the Current fets to the Weftwards, 160 
miles in 8 days, that is 20 miles a day, or i of a mile every hout. 
'ExA»iplt2. Admit a Ship fail from the Sumner’IJIunds^ by feveral 

I Chombs and Diftances, tiU Ihe arrive at Cape in ASnp 
lamely, from the Eaft part of Summer. Jfldnds, (the Variation being 
Rowed) firft North 20 miles, and thenN. N.AV. 150 miles, the fe- 
OTd day N; by W. 180 miles, the third day North 90 miles, the 
buTth day North- Eaft 88 miles, and fo arrive at Cape Cod: Then by 
heft Courfes and Diftances wC may gather by the foregoing Tables 
that Gape fliould by this Reckoning be to ihe Nortbwards487 
miles, and to the W eft wards 30 miles, as here appears. 

North 
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North 20 Miles—--_ ^ . 

North Norih-weft i so 

North by Weft 180 Miles —t 70 y 

North 90 Miles-— 90 o 

North Eaft 88 Miles—-- 61 2 


528 Miles 


487 3. 


£ 4 /?. 

IVafi. 


S 7 4 

3 f I 

62 2 


62 2 

- 

92 5 
62 2 


30 3 


Now fuppofe (be fail bacb again from Cape Ctd towards the Sumtr-Iflmds, the6rft 
day S. S< W. i $0 Miles, the fecond day S. S. W. ido Miles, the third day S. by W.i jo 
M ilfs, the fourth day South 140 Miles, the fifth day £a(l 110 Mile% and fo hk come 
a gain CO the Eafl part of the Summir-I^nds. 


\I\!efth.[SoHth, 


South W. 150 Miles— 
South S. W. 160 Miles- 
South by W. 130 Miles- 
South 140 Miles —^— 
Eaft no Miles — 


690 Miles 


135.6 

147.8 

127.5 

140.01 


554.0 




S 7.4 

61.3 

25.3 


144.0 


M0.0 


34.0 


CO be CO 


ThefcCourfcsand Difbncesmahe, a here appeareth, {heSuam^.,^ 
the Southwards of Cape Cad 554,Mile8j and to the Weft wards 30 Miles. ' 

Therefore by this laft Reckoning back again. Cape Cod fliould be to the Northwartb 
bf the Summ-ipands 544 Miles, and to the Eaft wards 3 4'Miles, whereas by the foroier 
Reckoning outwards 30 Miles; fo that the difference of thefe two Reckonings ouewads 
and back again, ud7 Miles Northerly, and ($4 Miles Eaftcrly j which lnnrethtlu<^ 
the Current in that time,namely,in nine days, hath l 5 t to the Northwards 67 MHds, ■'*' 
to the Eaftwards 64 Miles; that it. North Eaft a UttleNorthcriy, 93 Miles, as by 

foregoing Table doth ap^)ear, which is loj Miles every day. ^ , 

^ wbat wc have here done by the Tables, might have been done the for 

going Problems) by die Dt&rm of Plain Tr Un^ts, ■ _ ' 

Note, That fvhere the Author meudow Smtiur-Iflnndst k h the feme at 

FlMrs.' 
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